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The Read-Rezayi (RR) parafermion states form a series of exotic non-Abelian fractional quantum
Hall (FQH) states at filling ν = k/(k + 2). Computationally, the wave functions of these states are
prohibitively expensive to generate for large systems. We introduce a series of parton states, denoted
“2¯k1k+1,” and show that they lie in the same universality classes as the particle-hole-conjugate RR
(“anti-RR”) states. Our analytical results imply that a (U(1)k+1 × U(2k)−1)/(SU(k)−2 × U(1)−1)
coset conformal field theory describes the edge excitations of the 2¯k1k+1 state, suggesting non-
trivial dualities with respect to previously known descriptions. The parton construction allows wave
functions in anti-RR phases to be generated for hundreds of particles. We further propose the parton
sequence “n¯2¯214,” with n = 1, 2, 3, to describe the FQH states observed at ν = 2 + 1/2, 2 + 2/5
and 2 + 3/8.
PACS numbers: 73.43-f, 71.10.Pm
The fractional quantum Hall effect (FQHE)1 has re-
vealed a variety of emergent many-body quantum phases
that host exotic topological excitations. An important
development in the field came about by a proposal of
Moore and Read that the “5/2” state observed in the
half-filled second Landau level (SLL) of GaAs2 could
be described by a “Pfaffian” wave function3. The ex-
citations of the Pfaffian state are Majorana quasiparti-
cles that feature non-Abelian braiding statistics4. Sub-
sequently, Read and Rezayi (RR) proposed a class of
FQH states hosting more general parafermionic excita-
tions, including exotic “Fibonacci” anyons5,6. Intrigu-
ingly, systems hosting such non-Abelian excitations may
be utilized for fault-tolerant quantum computation7–10.
Here we are motivated by the FQHEs observed in GaAs
at filling factors ν = 2 + 2/3, 2 + 1/2, 2 + 2/5 and
2 + 3/8 (see Refs. 2, 11–15). Numerical studies have pro-
duced strong evidence that the first three members of this
sequence may be described by the particle-hole conju-
gates of “k-cluster” RR wave functions5,6 (abbreviated as
aRRk, where aRR stands for “anti-Read-Rezayi”), with
k = 1, 2, and 3, respectively16–25. In particular, the
results in Refs. 22–25 indicate that the ground state of
the experimentally observed11–15 FQHE at filling factor
2 + 2/5 is well-described by an aRR state that hosts Fi-
bonacci anyons. This suggests that the 12/5 FQHE may
provide a solid state platform for universal fault-tolerant
quantum computation.
The wave function of a k-cluster RR state is obtained
by symmetrizing over partitions of N particles into k
clusters, where each cluster forms a Laughlin state26.
(Here N and k are positive integers with N divisible by
k.) Importantly, the operation of symmetrization is com-
putationally expensive, making it difficult to numerically
evaluate these states and study their properties for large
systems. The RR states can alternatively be obtained by
exact diagonalization of model Hamiltonians5 or using
Jack polynomials27, but these procedures are also limited
to small sizes (N . 30). Thus there is great impetus to
find more efficient representations of wave functions28–31
in these exotic phases, to enable their further study.
In this work we introduce the “2¯k1k+1” family of par-
ton wave functions32, which for each k = {1, 2, 3, . . .}
provides a state at filling factor ν = 2/(k + 2) within
the same universality class as the aRRk state. These
parton wave functions can be evaluated for hundreds of
particles, and thus provide means to numerically inves-
tigate the properties of parafermions in large systems.
The k = 1 and k = 2 members of this parton family map
onto states that were previously shown to lie in the same
phases as the particle-hole conjugates of the 1/3 Laugh-
lin state33,34, and of the 1/2 Pfaffian state35 (i.e., the
“anti-Pfaffian” state36,37), respectively. Below we give
numerical evidence, based on wave function overlaps and
entanglement spectra, that the 2¯k1k+1 state with k = 3
is topologically equivalent to the aRR3 state. Using the
effective field theory that arises from the parton mean-
field ansatz, we compute several topological properties of
2¯k1k+1, including its chiral central charge, ground state
degeneracy on the torus, and anyon content, and show
that they match those of the aRRk state.
Background.— Throughout this work we assume a sin-
gle component system, and consider an ideal setting with
zero width, no LL mixing, and zero disorder. The prob-
lem of interacting electrons confined to a given LL can
be equivalently treated as a problem of electrons resid-
ing in the lowest Landau level (LLL), interacting via an
effective interaction38. Thus we employ wave functions
that reside in the LLL, keeping in mind that they can
describe the FQHE in any LL (in particular, the SLL).
The wave function of theN -particle, k-cluster RR state
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2ΨRRkk/(k+2) at filling factor ν = k/(k + 2) is
5,6,39:
ΨRRkk/(k+2) = S
 ∏
i1<j1
(zi1 − zj1)2 · · ·
∏
ik<jk
(zik − zjk)2

×
∏
i<j
(zi − zj) exp
[
−
∑
i
|zi|2
4`2
]
, (1)
where zi, with i = {1, . . . , N}, is the two-dimensional co-
ordinate of the ith electron, written as a complex number.
(For ease of notation, below we suppress the ubiquitous
Gaussian factors from all wave functions.) The N parti-
cles are partitioned into k internally correlated “clusters”
of N/k particles, with the product
∏
il<jl
(zil − zjl)2 de-
scribing the correlations within a given cluster, l. The
symbol S denotes symmetrization over all such partitions.
The corresponding k-cluster anti-RR state, ΨaRRk2/(k+2), is
described by the wave function:
ΨaRRk2/(k+2) = Pph[ΨRRkk/(k+2)], (2)
where Pph denotes the operation of particle-hole conju-
gation. Due to particle-hole conjugation, ΨaRRk2/(k+2) occurs
at filling factor ν = 1− k/(k + 2) = 2/(k + 2).
For numerical work we employ the compact spherical
geometry introduced by Haldane38. In this geometry N
electrons move on the surface of a sphere in the presence
of a radial magnetic field B, the source of which is a
Dirac monopole of strength 2Q sitting at the center of the
sphere40. The total magnetic flux through the sphere of
radius R is 4piR2B = 2Q(h/e). The radius of the sphere
is thus related to the magnetic length, ` =
√
~/(eB),
via R =
√
Q`. Due to the spherical symmetry the total
orbital angular momentum L and its z-component Lz are
good quantum numbers in this geometry.
Gapped quantum Hall ground states are rotationally
invariant, i.e., they are uniform on the sphere and have
Lz = L = 0. At a given filling factor ν, one may find
a variety of candidate ground states featuring distinct
types of topological order41. Each candidate ground state
is realized at a specific value of the total magnetic flux
through the sphere, 2Q = ν−1N − S, which is offset
from its value in the plane, N/ν, by a rational number S
called the shift41. If two states occur at different shifts,
then they must describe different phases. Note that the
converse, however, does not hold: topologically distinct
states may occur with the same shift.
Before moving on to our parton ansatz, for reference
we summarize some of the key properties of the RRk
and aRRk states defined in Eqs. (1) and (2). The k-
cluster RR state in Eq. (1) occurs at monopole strength
2Q = [k/(k + 2)]−1N − 3, corresponding to the shift
SRRk = 3. The topological order of ΨRRkk/(k+2) is further-
more exhibited through the quantized thermal Hall con-
ductance that it supports, κRRkxy = 3k/(k+ 2), in units of
[pi2k2B/(3h)]T , where kB is Boltzmann’s constant and T
is the system’s temperature5,42. In contrast, the aRRk
states in Eq. (2) are characterized by the flux-particle
relation 2Q = [(k + 2)/2]N − (1 − k), corresponding to
shift SaRRk = 1− k. The thermal Hall conductance sup-
ported by ΨaRRk2/(k+2) is given by κ
aRRk
xy = 1 − κRRkxy =
−2(k − 1)/(k + 2), again in units of [pi2k2B/(3h)]T 5,42.
Parton states.— We now define a family of parton
states, denoted 2¯k1k+1, each of which lies in the same uni-
versality class as the corresponding aRRk state, ΨaRRk2/(k+2).
The 2¯k1k+1 parton wave function, Ψ2¯
k1k+1
2/(k+2), is formed
from a product of integer quantum Hall (IQH) states:
Ψ2¯
k1k+1
2/(k+2) = PLLL[Φ∗2]kΦk+11 ∼
[ΨCF2/3]
k
Φk−11
, (3)
where Φn is the ν = n IQH wave function of N particles,
and PLLL denotes projection into the lowest Landau level.
Here ΨCF2/3 = PLLLΦ∗2Φ21 denotes the ν = 2/3 composite
fermion (CF) wave function43. The ∼ sign indicates that
(for k > 1) the rightmost expression in Eq. (3) differs
from that in the middle in the details of how the projec-
tion to the LLL is carried out. We do not expect such
details of the projection to change the topological prop-
erties of the state34,44.
Crucially, the wave function given on the right hand
side of Eq. (3) can be efficiently evaluated for large sys-
tems. This is so because the constituent CF wave func-
tion ΨCF2/3 can be evaluated for hundreds of electrons us-
ing the so-called Jain-Kamilla projection45,46, details of
which can be found in the literature47–50.
When mapped to the spherical geometry, the states
given in Eq. (3) occur at monopole strength 2Q =
[(k + 2)/2]N − (1 − k), corresponding to filling factor
ν = 2/(k + 2) and shift S 2¯k1k+1 = 1 − k. These fillings
and shifts precisely match those of the aRRk states de-
scribed by Eq. (2). This observation suggests that the
wave functions given in Eq. (3) could lie in the same
phases as the corresponding aRR states. For k = 1, the
2¯12 state described by Eq. (3) is precisely the 2/3 CF
state (see above); this state is almost identical to the
particle-hole conjugate of the 1/3 Laughlin state33,34. In
Ref. 35 we studied the 2¯213 state, and showed that it
lies in the anti-Pfaffian36,37 universality class. Below we
discuss the case for arbitrary values of k.
Numerical results.— We first provide numerical evi-
dence to show that Ψ2¯
k1k+1
2/5 with k = 3 lies in the same
phase as ΨaRR32/5 given in Eq. (2). In Table I we show
overlaps of the parton wave function Ψ2¯
314
2/5 with Ψ
aRR3
2/5 ,
as well as with the numerically-obtained exact ground
state using the second Landau level Coulomb pseudopo-
tentials, ΨSLL2/5 . We find that the parton wave function
has a good overlap with the corresponding anti-RR state.
Furthermore, both ΨaRR32/5 and Ψ
2¯314
2/5 display decent over-
lap with the SLL Coulomb ground state, ΨSLL2/5 . Similar
to the aRR3 state5,6,22–25, the k = 3 parton state of
Eq. (3) can thus serve as a good candidate to describe
the quantum Hall liquid occurring at ν = 12/5.
3N 2Q |〈ΨSLL2/5 |ΨaRR32/5 〉| |〈Ψ2¯
314
2/5 |ΨaRR32/5 〉| |〈ΨSLL2/5 |Ψ2¯
314
2/5 〉|
4 12 0.9854 0.9173 0.8362
6 17 0.9022 0.9107 0.6797
8 22 0.9836 0.8821 0.8252
TABLE I. Overlaps of N -particle FQH states on a
sphere with magnetic flux 2Q corresponding to that of the
particle-hole conjugate of the k = 3 Read-Rezayi state
(aRR3). We compare the wave functions of the parton state
Ψ2¯
314
2/5 [Eq. (3)], the aRR3 state Ψ
aRR3
2/5 [Eq. (2)], and the
ground state obtained by exact diagonalization using the
SLL Coulomb pseudopotentials, ΨSLL2/5 . The numbers for
|〈ΨSLL2/5 |ΨaRR32/5 〉| were previously given in Refs. 5, 6, 20, 23, and
51.
We provide further numerical evidence of the topolog-
ical equivalence between Ψ2¯
314
2/5 and Ψ
aRR3
2/5 by comparing
their entanglement spectra. The entanglement spectrum
is a useful characterization tool, as it captures the struc-
ture of a FQH state’s edge excitations52. The multi-
plicities of the low-lying entanglement levels carry a fin-
gerprint of the topological order of the underlying state.
Two states that lie in the same topological phase are ex-
pected to yield identical multiplicities. In Fig. 1 we show
the orbital entanglement spectrum53 of the 2¯314 state ob-
tained on the sphere for a system of N = 8 electrons at
flux 2Q = 22. The multiplicities of the low-lying entan-
glement levels of Ψ2¯
314
2/5 are identical to those of Ψ
aRR3
2/5 .
Thus we conclude that the 2¯314 parton state likely lies
in the same phase as the aRR3 state.
Field theory results.— Next, we consider the effective
field theory that describes the associated parton mean-
field ansatz (focusing on k ≥ 2). Consider the fol-
lowing parton decomposition of the electron operator:
℘ = bf1 · · · fk, where the fi fields are fermions and b
is a boson (fermion) for k odd (even). In the mean-field
ansatz, b forms a ν = 1/(k + 1) Laughlin FQH state26,
while each fermion species fi forms a ν = −2 IQH state.
This ansatz has a U(1)× SU(k) gauge symmetry.
Integrating out the partons yields a non-Abelian
Chern-Simons (CS) theory that we can use to explic-
itly compute the ground state degeneracy on the torus
(see Supplemental Material (SM)54). Carrying out this
calculation for k = 2, 3, 4, 5, 6, 7, we find a torus ground
state degeneracy of (k + 1)(k + 2)/2, which agrees with
the expected results for the aRR states. Using the field
theory in combination with general consistency condi-
tions from topological quantum field theory, we further
demonstrate54 that the anyon content for the k = 3 par-
ton state precisely matches that of aRR3. For k > 3 we
derive a number of general properties for the anyon con-
tent of the parton states and show that they match with
those of the corresponding aRR states54.
Finally, we consider the edge theory. The parton mean-
field state (before implementing the gauge projection) is
described by a U(1)k+1 ×U(2k)−1 Wess-Zumino-Witten
(WZW) conformal field theory (CFT)55. This CFT is
2
<latexit sha1_base64="+vrGL35IGPCft4xGzPRI4md3AOU=">AAADDHicbVJNa9RAGH43frSuVls9ehkMggdZMtuD3myVoiBCC25bSEJ5Mzu7HTozCTOTyhLyCwRP+k +8ieDJg//Aoz/Cu5Nkoe7HC8k8PO/zzPvBZIUU1kXR715w7fqNmxubt/q372zdvbe9c//Y5qVhfMRymZvTDC2XQvORE07y08JwVJnkJ9nFqyZ/csmNFbl+72YFTxVOtZgIhs5TR8Oz7TAaRG2QVUDnIHzx68/rHwBweLbT+5uMc1Yqrh2TaG1Mo8KlFRonmOR1PyktL5Bd4JTHHmpU3KZV22lNHntmTCa58Z92pGX/d1SorJ2pzCsVunO7nGvIdbm4dJ PnaSV0UTquWVdoUkrictKMTcbCcObkzANkRvheCTtHg8z55fQTzT+wXCnU4yp5y10d07RK/N4cISEliUE99bNtLeheGux0ss22wsayJHuH7kDW8e6qkITD+bm7vsK+Kup4eGVMnnqv/7Uuf/oLGm69WRVouv4UmqnfDJoq8QuUkiTC16T1crXL6cI8TZ9Xd/uHQpefxSo4Hg4oHdAjGu4dQBeb8BAewROg8Az24A0cwggYcPgIn+FL8Cn4GnwLvnfSo Df3PICFCH7+A6Vc+Oc=</latexit><latexit sha1_base64="ybqpqKYhGaE1UaQwawoRije3BNg=">AAADDHicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7CigCqQKqZWYtlIcVTceT2rVdiLbKRqifAESK/ gNVuwQ2y74A5b9CPY4yUhlHldKfHTuOb4POS2ksC6K/vSCa9dv3Ly1drt/5+76vY3NrfuHNi8N4yOWy9wcp2C5FJqPnHCSHxeGg0olP0rP3jT5o3NurMj1BzcteKIg02IiGDhPHQxPNsNoELWBlwGZgfDl78u33x9+utw/2er9peOclYprxyRYG5OocEkFxgkmed2npeUFsDPIeOyhBsVtUrWd1viJZ8Z4khv/aYdb9n9HBcraqUq9UoE7tYu5hlyVi0 s3eZFUQhel45p1hSalxC7Hzdh4LAxnTk49AGaE7xWzUzDAnF9On2r+keVKgR5XdI+7OiZJRf3eHMYhwdSAzvxs63O61wY6nWyzrbCxLMjeg9uVdby9LMThcHZur67wShV1PLwy0mfe63+ty5/+goZbbVYFmK4/BSbzmwFTUb9AKTEVviapF6udZ3PzNH1e3e0fCll8FsvgcDggZEAOSLizi7pYQ4/QY/QUEfQc7aB3aB+NEEMcfUZf0bfgS/Aj+Bn86 qRBb+Z5gOYiuPgHBPn6RA==</latexit><latexit sha1_base64="ybqpqKYhGaE1UaQwawoRije3BNg=">AAADDHicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7CigCqQKqZWYtlIcVTceT2rVdiLbKRqifAESK/ gNVuwQ2y74A5b9CPY4yUhlHldKfHTuOb4POS2ksC6K/vSCa9dv3Ly1drt/5+76vY3NrfuHNi8N4yOWy9wcp2C5FJqPnHCSHxeGg0olP0rP3jT5o3NurMj1BzcteKIg02IiGDhPHQxPNsNoELWBlwGZgfDl78u33x9+utw/2er9peOclYprxyRYG5OocEkFxgkmed2npeUFsDPIeOyhBsVtUrWd1viJZ8Z4khv/aYdb9n9HBcraqUq9UoE7tYu5hlyVi0 s3eZFUQhel45p1hSalxC7Hzdh4LAxnTk49AGaE7xWzUzDAnF9On2r+keVKgR5XdI+7OiZJRf3eHMYhwdSAzvxs63O61wY6nWyzrbCxLMjeg9uVdby9LMThcHZur67wShV1PLwy0mfe63+ty5/+goZbbVYFmK4/BSbzmwFTUb9AKTEVviapF6udZ3PzNH1e3e0fCll8FsvgcDggZEAOSLizi7pYQ4/QY/QUEfQc7aB3aB+NEEMcfUZf0bfgS/Aj+Bn86 qRBb+Z5gOYiuPgHBPn6RA==</latexit><latexit sha1_base64="ZQYUJETOoyyzzdb2bMxUPaAnv8c=">AAADDHicbVLNatwwENa6f+m2aZP22IuoKfRQFmtzSI9pSqBQCgl0k4BtwlirdUQk2UhywmL8BIWe2j fprfTad+iD9N6x15Duz4Ckj5nv0/wwWamk81H0ZxDcuXvv/oOth8NHj7efPN3ZfXbqispyMeGFKux5Bk4oacTES6/EeWkF6EyJs+zqfRs/uxbWycJ89vNSpBpyI2eSg0fXyfhiJ4xGUWd0HbAehKS344vdwd9kWvBKC+O5AudiFpU+rcF6yZVohknlRAn8CnIRIzSghUvrrtKGvkLPlM4Ki8d42nn/V9SgnZvrDJka/KVbjbXOTbG48rO3aS1NWXlh+C LRrFLUF7Rtm06lFdyrOQLgVmKtlF+CBe5xOMPEiBteaA1mWicfhW9iltYJzs1TGjKaWDA59ra9xDu0sOCpLtoRW8kK7RP4I9XEe+tEGo77d29zhne6bOLxrTB5g1q8OhW++EHr2yzWJdhFfRpsjpMBWyc4QKVoIjEna1azXedL/bR13v6Ni8JW12IdnI5HjI3YCQsPjvqV2SIvyEvymjCyTw7IB3JMJoQTQb6Qb+R78DX4EfwMfi2owaDXPCdLFvz+B 1DU9fY=</latexit>
4
<latexit sha1_base64="8iHMe2CyHoHDIIK/lA8Py0vPbQo=">AAADDHicbVJNa9RAGH43ftXVaqtHL4NB8CBLZlvQm1UpCiK04LaFJJR3Z2fToTOTMDOpLCG/QPCk/8 SbCJ48+A88+iO8O0kW6n68kMzD8z7PvB/MuJDCuij63QuuXL12/cbGzf6t25t37m5t3zuyeWkYH7Fc5uZkjJZLofnICSf5SWE4qrHkx+PzV03++IIbK3L93s0KnirMtJgKhs5Th7unW2E0iNogq4DOQfj815/XPwDg4HS79zeZ5KxUXDsm0dqYRoVLKzROMMnrflJaXiA7x4zHHmpU3KZV22lNHnlmQqa58Z92pGX/d1SorJ2psVcqdGd2OdeQ63Jx6a bP0kroonRcs67QtJTE5aQZm0yE4czJmQfIjPC9EnaGBpnzy+knmn9guVKoJ1Xylrs6pmmV+L05QkJKEoM687NtLuheGux0ss22wsayJHuHbl/W8c6qkITD+bmzvsILVdTx8NKYPPFe/2td/vQXNNx6syrQdP0pNJnfDJoq8QuUkiTC16T1crWLbGGeps/Lu/1DocvPYhUcDQeUDughDff2oYsNeAAP4TFQeAp78AYOYAQMOHyEz/Al+BR8Db4F3ztp0 Jt77sNCBD//Aaqs+Ok=</latexit><latexit sha1_base64="Q+PHHoUty29JHLXdt3LFe3pn5aA=">AAADDHicbVJNaxQxGM6OX3W12qo3L8FB8CDLZCvYW6tSFERowW0Lk6G8k81OQ5PMkGQq6zC/QPCkf8 OTN/HqwX/gsT/Cu5mZhbofL8zk4XmfJ+8HSQsprIuiP73gytVr12+s3ezfur1+5+7G5r1Dm5eG8RHLZW6OU7BcCs1HTjjJjwvDQaWSH6Vnr5r80Tk3VuT6vZsWPFGQaTERDJynDp6dbITRIGoDLwMyA+HO74vX3x58vNg/2ez9peOclYprxyRYG5OocEkFxgkmed2npeUFsDPIeOyhBsVtUrWd1vixZ8Z4khv/aYdb9n9HBcraqUq9UoE7tYu5hlyVi0 s32U4qoYvScc26QpNSYpfjZmw8FoYzJ6ceADPC94rZKRhgzi+nTzX/wHKlQI8r+pa7OiZJRf3eHMYhwdSAzvxs63O6lwY6nWyzrbCxLMjegduTdby1LMThcHZura7wQhV1PLw00qfe63+ty5/+goZbbVYFmK4/BSbzmwFTUb9AKTEVviapF6udZ3PzNH1e3u0fCll8FsvgcDggZEAOSLi7h7pYQw/RI/QEEfQc7aI3aB+NEEMcfUJf0Nfgc/A9+BH87 KRBb+a5j+Yi+PUPCkn6Rg==</latexit><latexit sha1_base64="Q+PHHoUty29JHLXdt3LFe3pn5aA=">AAADDHicbVJNaxQxGM6OX3W12qo3L8FB8CDLZCvYW6tSFERowW0Lk6G8k81OQ5PMkGQq6zC/QPCkf8 OTN/HqwX/gsT/Cu5mZhbofL8zk4XmfJ+8HSQsprIuiP73gytVr12+s3ezfur1+5+7G5r1Dm5eG8RHLZW6OU7BcCs1HTjjJjwvDQaWSH6Vnr5r80Tk3VuT6vZsWPFGQaTERDJynDp6dbITRIGoDLwMyA+HO74vX3x58vNg/2ez9peOclYprxyRYG5OocEkFxgkmed2npeUFsDPIeOyhBsVtUrWd1vixZ8Z4khv/aYdb9n9HBcraqUq9UoE7tYu5hlyVi0 s32U4qoYvScc26QpNSYpfjZmw8FoYzJ6ceADPC94rZKRhgzi+nTzX/wHKlQI8r+pa7OiZJRf3eHMYhwdSAzvxs63O6lwY6nWyzrbCxLMjegduTdby1LMThcHZura7wQhV1PLw00qfe63+ty5/+goZbbVYFmK4/BSbzmwFTUb9AKTEVviapF6udZ3PzNH1e3u0fCll8FsvgcDggZEAOSLi7h7pYQw/RI/QEEfQc7aI3aB+NEEMcfUJf0Nfgc/A9+BH87 KRBb+a5j+Yi+PUPCkn6Rg==</latexit><latexit sha1_base64="Y441SziF64TVEY7wTpupEzoWDyk=">AAADDHicbVLdahQxFM6OP62r1VYvvQkOgheyTLaCXlalIIjQgtsWZoZyJnt2GppkhiTTsgzzBIJX+i beibe+gw/ivZnZgbo/B5J8nPN9OT+crJTCuij6Mwhu3b5zd2v73vD+g52Hj3b3Hp/YojIcJ7yQhTnLwKIUGidOOIlnpUFQmcTT7PJ9Gz+9QmNFoT+7eYmpglyLmeDgvOv41fluGI2izug6YD0ISW9H53uDv8m04JVC7bgEa2MWlS6twTjBJTbDpLJYAr+EHGMPNSi0ad1V2tDn3jOls8L4ox3tvP8ralDWzlXmmQrchV2Ntc5NsbhyszdpLXRZOdR8kW hWSeoK2rZNp8Igd3LuAXAjfK2UX4AB7vxwhonGa14oBXpaJx/RNTFL68TPzVEaMpoY0LnvbWeJ987Agie7aEdsJSu0T+AOZRPvrxNpOO7f/c0Z3qqyicc3wuSl1/qrU/nXf9D6NotVCWZRnwKT+8mAqRM/QClpInxO1qxmu8qX+mnrvPnbLwpbXYt1cDIeMTZixyw8OOxXZps8Jc/IC8LIa3JAPpAjMiGcIPlCvpHvwdfgR/Az+LWgBoNe84QsWfD7H 1Yk9fg=</latexit>
6
<latexit sha1_base64="MyaJ9zgGoKmR3XYDiHA1cCfIjoQ=">AAADDXicbVJNi9QwGM7Ur3V0dVePXoJF8CBDMwurN1dlURBhFWd3oSnL20zaDZukJUlXhtJ/IHjSf+ JNxJvgP/Doj/Bu2g6s8/FCm4fnfZ68HyQtpbAuin4PgkuXr1y9tnF9eOPm5q3bW9t3Dm1RGcYnrJCFOU7Bcik0nzjhJD8uDQeVSn6Unr1o80fn3FhR6PduVvJEQa5FJhg4T73bHZ5shdEo6gKvAjIH4dNff17+QAgdnGwP/tJpwSrFtWMSrI1JVLqkBuMEk7wZ0sryEtgZ5Dz2UIPiNqm7Vhv8wDNTnBXGf9rhjv3fUYOydqZSr1TgTu1yriXX5eLKZU +SWuiyclyzvlBWSewK3M6Np8Jw5uTMA2BG+F4xOwUDzPntDKnmH1ihFOhpTV9z18QkqalfnMM4JJga0LmfbXNB99xAr5NdthO2liXZG3D7sol3VoU4HM/PnfUVnqmyiccXRvrIe/2vc/nTX9By682qBNP3p8DkfjNgauoXKCWmwtckzXK183xhnrbPi7v9QyHLz2IVHI5HhIzIWxLu7aM+NtA9dB89RAQ9RnvoFTpAE8RQhj6iz+hL8Cn4GnwLvvfSY DD33EULEfz8B/DK+P8=</latexit><latexit sha1_base64="6rURGouQE4TRMFaYwPfwGR/g3II=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMluwvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI5697R/uuEHg6ANvAjIFPh7vy9ffrv/8fLwdLP3NxrntJRMWSrAmJAEhY0r0JZTwep+VBpWAD2HjIUOKpDMxFXbao0fOWaM01y7T1ncsv87KpDGTGTilBLsmZnPNeSyXF jadDeuuCpKyxTtCqWlwDbHzdx4zDWjVkwcAKq56xXTM9BArdtOP1LsA82lBDWuotfM1iGJq8gtzmLsExxpUJmbbX1G91xDpxNtthU2ljnZG7AHog63F4XYH07P7eUVnsmiDodXxuiJ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeerXWQz8zR9Xt3tHgqZfxaL4Gg4IGRA3hJ//wB1sYYeoIfoMSJoB+2jV+gQjRBFKfqEvqCv3mfvu/fD+ 9lJvd7Ucw/NhPfrH1Bn+lw=</latexit><latexit sha1_base64="6rURGouQE4TRMFaYwPfwGR/g3II=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMluwvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI5697R/uuEHg6ANvAjIFPh7vy9ffrv/8fLwdLP3NxrntJRMWSrAmJAEhY0r0JZTwep+VBpWAD2HjIUOKpDMxFXbao0fOWaM01y7T1ncsv87KpDGTGTilBLsmZnPNeSyXF jadDeuuCpKyxTtCqWlwDbHzdx4zDWjVkwcAKq56xXTM9BArdtOP1LsA82lBDWuotfM1iGJq8gtzmLsExxpUJmbbX1G91xDpxNtthU2ljnZG7AHog63F4XYH07P7eUVnsmiDodXxuiJ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeerXWQz8zR9Xt3tHgqZfxaL4Gg4IGRA3hJ//wB1sYYeoIfoMSJoB+2jV+gQjRBFKfqEvqCv3mfvu/fD+ 9lJvd7Ucw/NhPfrH1Bn+lw=</latexit><latexit sha1_base64="HRHNwMswoDEwOBEvA7eE1ymO728=">AAADDXicbVLdahQxFM5O1dbVaquX3gQHwQtZJltQL1ulIIhQxW0Lk6GcyWamoUlmSDKVZZg3KPSqvo l34q3P4IN4b2Z2oO7PgSQf53xfzg8nLaWwLor+DIKNO3fvbW7dHz54uP3o8c7uk2NbVIbxCStkYU5TsFwKzSdOOMlPS8NBpZKfpBfv2/jJJTdWFPqrm5U8UZBrkQkGzru+vB6e7YTRKOoMrwLSgxD1dnS2O/hLpwWrFNeOSbA2JlHpkhqME0zyZkgry0tgF5Dz2EMNituk7kpt8AvvmeKsMP5ohzvv/4oalLUzlXqmAndul2Otc10srlz2NqmFLivHNZ snyiqJXYHbvvFUGM6cnHkAzAhfK2bnYIA5P50h1fwbK5QCPa3pR+6amCQ19YNzGIcEUwM6971tL/DeGZjzZBftiK1kifYJ3KFs4r1VIg7H/bu3PsOBKpt4fCukr7zWX53Kv/6D1rderEow8/oUmNxPBkxN/QClxFT4nKRZznaZL/TT1nn7t18UsrwWq+B4PCJkRD6TcP+wX5kt9Aw9Ry8RQW/QPvqAjtAEMZShK3SDvgfXwY/gZ/BrTg0GveYpWrDg9 z+cQvYO</latexit>
8
<latexit sha1_base64="/SStk22hnWHrhZUK2+3hZjlUkCY=">AAADDXicbVJNa9RAGJ6NX3W12urRy2AQPMiS2R7am1UpCiJUcdtCJpQ3s5N06MwkzEwqS8g/EDzpP/ Em4k3wH3j0R3h3kizU/XghmYfnfZ55P5i0lMK6KPo9CK5cvXb9xsbN4a3bm3fubm3fO7JFZRifsEIW5iQFy6XQfOKEk/ykNBxUKvlxev6izR9fcGNFod+7WckTBbkWmWDgPPVub3i6FUajqAu8CsgchE9//Xn5AyF0eLo9+EunBasU145JsDYmUemSGowTTPJmSCvLS2DnkPPYQw2K26TuWm3wI89McVYY/2mHO/Z/Rw3K2plKvVKBO7PLuZZcl4srl+ 0ltdBl5bhmfaGsktgVuJ0bT4XhzMmZB8CM8L1idgYGmPPbGVLNP7BCKdDTmr7mrolJUlO/OIdxSDA1oHM/2+aC7rmBXie7bCdsLUuyN+AOZBPvrApxOJ6fO+srPFNlE48vjfSJ9/pf5/Knv6Dl1ptVCabvT4HJ/WbA1NQvUEpMha9JmuVqF/nCPG2fl3f7h0KWn8UqOBqPCBmRtyTcP0B9bKAH6CF6jAjaRfvoFTpEE8RQhj6iz+hL8Cn4GnwLvvfSY DD33EcLEfz8B/Yc+QE=</latexit><latexit sha1_base64="GM6QP/ZPX5C3HPZbtEG2cboJ/h4=">AAADDXicbVJNa9RAGJ5N/air1Va9eRkMggdZMtuDvdlaioIIVdy2kITyZnaSDp2ZhJlJyzbkHxQ86c /w5k28Cv4Dj/0R3p0kC3U/Xkjm4XmfZ94PJikENzYI/vS8lRs3b91evdO/e2/t/oP1jYcHJi81ZSOai1wfJWCY4IqNLLeCHRWagUwEO0xOd5v84RnThufqk50ULJaQKZ5yCtZRH7f6x+t+MAjawIuATIH/6vfVm2+PL672jzd6f6NxTkvJlKUCjAlJUNi4Am05FazuR6VhBdBTyFjooALJTFy1rdb4mWPGOM21+5TFLfu/owJpzEQmTinBnpj5XEMuy4 WlTbfiiquitEzRrlBaCmxz3MyNx1wzasXEAaCau14xPQEN1Lrt9CPFzmkuJahxFb1jtg5JXEVucRZjn+BIg8rcbGszutcaOp1os62wsczJ3oPdE3W4uSjE/nB6bi6vsCOLOhxeG6MXzut+rcud7oKGW26WBeiuPwk6c5sBXUVugULgiLuapJ6vdpbNzNP0eX23eyhk/lksgoPhgJAB+UD87T3UxSp6gp6i54igl2gbvUX7aIQoStEl+oK+ep+9794P7 2cn9XpTzyM0E96vf1W5+l4=</latexit><latexit sha1_base64="GM6QP/ZPX5C3HPZbtEG2cboJ/h4=">AAADDXicbVJNa9RAGJ5N/air1Va9eRkMggdZMtuDvdlaioIIVdy2kITyZnaSDp2ZhJlJyzbkHxQ86c /w5k28Cv4Dj/0R3p0kC3U/Xkjm4XmfZ94PJikENzYI/vS8lRs3b91evdO/e2/t/oP1jYcHJi81ZSOai1wfJWCY4IqNLLeCHRWagUwEO0xOd5v84RnThufqk50ULJaQKZ5yCtZRH7f6x+t+MAjawIuATIH/6vfVm2+PL672jzd6f6NxTkvJlKUCjAlJUNi4Am05FazuR6VhBdBTyFjooALJTFy1rdb4mWPGOM21+5TFLfu/owJpzEQmTinBnpj5XEMuy4 WlTbfiiquitEzRrlBaCmxz3MyNx1wzasXEAaCau14xPQEN1Lrt9CPFzmkuJahxFb1jtg5JXEVucRZjn+BIg8rcbGszutcaOp1os62wsczJ3oPdE3W4uSjE/nB6bi6vsCOLOhxeG6MXzut+rcud7oKGW26WBeiuPwk6c5sBXUVugULgiLuapJ6vdpbNzNP0eX23eyhk/lksgoPhgJAB+UD87T3UxSp6gp6i54igl2gbvUX7aIQoStEl+oK+ep+9794P7 2cn9XpTzyM0E96vf1W5+l4=</latexit><latexit sha1_base64="x534VeIymncU50BT5Wx2pAIGP+E=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZNMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71dXd4thVGo6gzvApID0LU29HZ9uCGTgtWKa4dk2BtTKLSJTUYJ5jkzZBWlpfALiDnsYcaFLdJ3ZXa4DfeM8VZYfzRDnfe/xU1KGtnKvVMBe7cLsda57pYXLlsN6mFLivHNZ snyiqJXYHbvvFUGM6cnHkAzAhfK2bnYIA5P50h1fyKFUqBntb0E3dNTJKa+sE5jEOCqQGd+942F3j7BuY82UU7YitZon0GdyibeGeViMNx/+6sz/BBlU08vhPSd17rr07lX/9B61svViWYeX0KTO4nA6amfoBSYip8TtIsZ7vMF/pp67z72y8KWV6LVXA8HhEyIl9IuHfYr8wGeoVeo7eIoPdoD31ER2iCGMrQNfqBfgbfg1/B7+DPnBoMes1LtGDB3 1uhlPYQ</latexit>
10
<latexit sha1_base64="VloT9vBgm1qdIeuqD41c+yFG3pQ=">AAADDnicbVJNa9RAGH43ftXVaqtHL4NB8CBLZnvQm1UpCiJUdNtCEsq7s7Pp0JlJmJlUlpCfIPRU/4 k30aP4Dzz6I7w7SRbqfryQzMPzPs+8H8y4kMK6KPrdC65cvXb9xsbN/q3bm3fubm3fO7B5aRgfsVzm5miMlkuh+cgJJ/lRYTiqseSH49NXTf7wjBsrcv3RzQqeKsy0mAqGzlMfaNQ/3gqjQdQGWQV0DsLnv/68/gEA+8fbvb/JJGel4toxidbGNCpcWqFxgkle95PS8gLZKWY89lCj4jat2l5r8sgzEzLNjf+0Iy37v6NCZe1Mjb1SoTuxy7mGXJeLSz d9llZCF6XjmnWFpqUkLifN4GQiDGdOzjxAZoTvlbATNMicX08/0fwTy5VCPamSt9zVMU2rxG/OERJSkhjUmZ9tc0H30mCnk222FTaWJdk7dHuyjndWhSQczs+d9RVeqKKOh5fG5In3+l/r8qe/oOHWm1WBputPocn8ZtBUiV+glCQRviatl6udZQvzNH1e3u0fCl1+FqvgYDigdEDf03B3D7rYgAfwEB4DhaewC29gH0bAIIPPcAFfgvPga/At+N5Jg 97ccx8WIvj5D4l3+TQ=</latexit><latexit sha1_base64="HKiJrwTQrW9J8epKyhb7h84AWwk=">AAADDnicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7GhBFUgIqQimrRRH1Y3Hk1q1nch2Wg1RPgGJFf wFS3aILeIPWPYj2OMkI5V5XCnx0bnn+D7ktJDCuij60wuuXL12/cbazf6t2+t3Nja37h7YvDSMj1guc3OUguVSaD5ywkl+VBgOKpX8MD192eQPz7ixItcf3LTgiYJMi4lg4Dz1nkT9480wGkRt4GVAZiB8/vvi1bf7Hy/2j7d6f+k4Z6Xi2jEJ1sYkKlxSgXGCSV73aWl5AewUMh57qEFxm1RtrzV+5JkxnuTGf9rhlv3fUYGydqpSr1TgTuxiriFX5e LSTZ4lldBF6bhmXaFJKbHLcTM4HgvDmZNTD4AZ4XvF7AQMMOfX06ean7NcKdDjir7hro5JUlG/OYdxSDA1oDM/2/qc7oWBTifbbCtsLAuyt+D2ZB1vLwtxOJyd26sr7KqijoeXRvrEe/2vdfnTX9Bwq82qANP1p8BkfjNgKuoXKCWmwtck9WK1s2xunqbPy7v9QyGLz2IZHAwHhAzIOxLu7KEu1tAD9BA9RgQ9RTvoNdpHI8RQhj6hL+hr8Dn4HvwIf nbSoDfz3ENzEfz6B+kF+pE=</latexit><latexit sha1_base64="HKiJrwTQrW9J8epKyhb7h84AWwk=">AAADDnicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7GhBFUgIqQimrRRH1Y3Hk1q1nch2Wg1RPgGJFf wFS3aILeIPWPYj2OMkI5V5XCnx0bnn+D7ktJDCuij60wuuXL12/cbazf6t2+t3Nja37h7YvDSMj1guc3OUguVSaD5ywkl+VBgOKpX8MD192eQPz7ixItcf3LTgiYJMi4lg4Dz1nkT9480wGkRt4GVAZiB8/vvi1bf7Hy/2j7d6f+k4Z6Xi2jEJ1sYkKlxSgXGCSV73aWl5AewUMh57qEFxm1RtrzV+5JkxnuTGf9rhlv3fUYGydqpSr1TgTuxiriFX5e LSTZ4lldBF6bhmXaFJKbHLcTM4HgvDmZNTD4AZ4XvF7AQMMOfX06ean7NcKdDjir7hro5JUlG/OYdxSDA1oDM/2/qc7oWBTifbbCtsLAuyt+D2ZB1vLwtxOJyd26sr7KqijoeXRvrEe/2vdfnTX9Bwq82qANP1p8BkfjNgKuoXKCWmwtck9WK1s2xunqbPy7v9QyGLz2IZHAwHhAzIOxLu7KEu1tAD9BA9RgQ9RTvoNdpHI8RQhj6hL+hr8Dn4HvwIf nbSoDfz3ENzEfz6B+kF+pE=</latexit><latexit sha1_base64="iXpXSKCeCg0SgK5t7ZweI+HQ7qY=">AAADDnicbVLNahRBEO4d/+JqNNGjl8ZB8CDL9OYQjzESEESI6CaBmSHU9PZOmnT3DN09CcswjyB40j fxJl59BR/EuzWzA3F/Crr7o+r7un6orFTS+Sj6Mwhu3b5z997W/eGDh9uPHu/sPjlxRWW5mPBCFfYsAyeUNGLipVfirLQCdKbEaXb5to2fXgnrZGE++3kpUg25kTPJwaPrE4uG5zthNIo6o+uA9SAkvR2f7w7+JtOCV1oYzxU4F7Oo9GkN1kuuRDNMKidK4JeQixihAS1cWne1NvQFeqZ0Vlg8xtPO+7+iBu3cXGfI1OAv3GqsdW6KxZWfvU5racrKC8 MXiWaVor6gbeN0Kq3gXs0RALcSa6X8Aixwj+MZJkZc80JrMNM6eS98E7O0TnByntKQ0cSCybG37SXeoYUFT3XRjthKVmgfwB+pJt5bJ9Jw3L97mzO80WUTj2+EySvU4tWp8MUPWt9msS7BLurTYHOcDNg6wQEqRROJOVmzmu0qX+qnrfPmb1wUtroW6+BkPGJsxD6y8OCoX5kt8ow8Jy8JI/vkgLwjx2RCOMnJF/KNfA++Bj+Cn8GvBTUY9JqnZMmC3 /8ANO/2Qw==</latexit>
12
<latexit sha1_base64="yKOd+2JdEG+/8wKO1hej1ojUmQA=">AAADDnicbVJNa9RAGH43ftXVaqtHL4NB8CDLzvagN6tSFESo6LaFJJQ3s7Pp0JlJmJlUlpCfIPRU/4 k30aP4Dzz6I7w7SRbqfryQzMPzPs+8H0xaSGHdcPi7F1y5eu36jY2b/Vu3N+/c3dq+d2Dz0jA+ZrnMzVGKlkuh+dgJJ/lRYTiqVPLD9PRVkz8848aKXH90s4InCjMtpoKh89QHOuofb4XDwbANsgroHITPf/15/QMA9o+3e3/jSc5KxbVjEq2N6LBwSYXGCSZ53Y9Lywtkp5jxyEONitukanutySPPTMg0N/7TjrTs/44KlbUzlXqlQndil3MNuS4XlW 76LKmELkrHNesKTUtJXE6awclEGM6cnHmAzAjfK2EnaJA5v55+rPknliuFelLFb7mrI5pUsd+cIySkJDaoMz/b5oLupcFOJ9tsK2wsS7J36PZkHe2sCkk4mp876yu8UEUdjS6N8RPv9b/W5U9/QcOtN6sCTdefQpP5zaCpYr9AKUksfE1aL1c7yxbmafq8vNs/FLr8LFbBwWhA6YC+p+HuHnSxAQ/gITwGCk9hF97APoyBQQaf4QK+BOfB1+Bb8L2TB r255z4sRPDzH47J+TY=</latexit><latexit sha1_base64="gWqkCzdG2YJwQk0XbS+gvI7Yhwc=">AAADDnicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7GhBFUgIqQimrRRH1Y3Hk1q1nch2Wg1RPgGJFf wFS3aILeIPWPYj2OMkI5V5XCnx0bnn+D7ktJDCuij60wuuXL12/cbazf6t2+t3Nja37h7YvDSMj1guc3OUguVSaD5ywkl+VBgOKpX8MD192eQPz7ixItcf3LTgiYJMi4lg4Dz1ngz7x5thNIjawMuAzED4/PfFq2/3P17sH2/1/tJxzkrFtWMSrI1JVLikAuMEk7zu09LyAtgpZDz2UIPiNqnaXmv8yDNjPMmN/7TDLfu/owJl7VSlXqnAndjFXEOuys WlmzxLKqGL0nHNukKTUmKX42ZwPBaGMyenHgAzwveK2QkYYM6vp081P2e5UqDHFX3DXR2TpKJ+cw7jkGBqQGd+tvU53QsDnU622VbYWBZkb8HtyTreXhbicDg7t1dX2FVFHQ8vjfSJ9/pf6/Knv6DhVptVAabrT4HJ/GbAVNQvUEpMha9J6sVqZ9ncPE2fl3f7h0IWn8UyOBgOCBmQdyTc2UNdrKEH6CF6jAh6inbQa7SPRoihDH1CX9DX4HPwPfgR/ OykQW/muYfmIvj1D+5X+pM=</latexit><latexit sha1_base64="gWqkCzdG2YJwQk0XbS+gvI7Yhwc=">AAADDnicbVLLbtQwFPWEVxkobYEdG4sIiQUaxdMF7GhBFUgIqQimrRRH1Y3Hk1q1nch2Wg1RPgGJFf wFS3aILeIPWPYj2OMkI5V5XCnx0bnn+D7ktJDCuij60wuuXL12/cbazf6t2+t3Nja37h7YvDSMj1guc3OUguVSaD5ywkl+VBgOKpX8MD192eQPz7ixItcf3LTgiYJMi4lg4Dz1ngz7x5thNIjawMuAzED4/PfFq2/3P17sH2/1/tJxzkrFtWMSrI1JVLikAuMEk7zu09LyAtgpZDz2UIPiNqnaXmv8yDNjPMmN/7TDLfu/owJl7VSlXqnAndjFXEOuys WlmzxLKqGL0nHNukKTUmKX42ZwPBaGMyenHgAzwveK2QkYYM6vp081P2e5UqDHFX3DXR2TpKJ+cw7jkGBqQGd+tvU53QsDnU622VbYWBZkb8HtyTreXhbicDg7t1dX2FVFHQ8vjfSJ9/pf6/Knv6DhVptVAabrT4HJ/GbAVNQvUEpMha9J6sVqZ9ncPE2fl3f7h0IWn8UyOBgOCBmQdyTc2UNdrKEH6CF6jAh6inbQa7SPRoihDH1CX9DX4HPwPfgR/ OykQW/muYfmIvj1D+5X+pM=</latexit><latexit sha1_base64="/GLihYDKjXvULQFzr4IScFDdO+s=">AAADDnicbVLNahRBEO4d/+JqNNGjl8ZB8CDL9OYQjzESEESI6CaBmSHU9PZOmnT3DN01CcswjyB40j fxJl59BR/Euz2zA3F/Crr7o+r7un6orFTSYRT9GQS3bt+5e2/r/vDBw+1Hj3d2n5y4orJcTHihCnuWgRNKGjFBiUqclVaAzpQ4zS7ftvHTK2GdLMxnnJci1ZAbOZMc0Ls+sfHwfCeMRlFndB2wHoSkt+Pz3cHfZFrwSguDXIFzMYtKTGuwKLkSzTCpnCiBX0IuYg8NaOHSuqu1oS+8Z0pnhfXHIO28/ytq0M7NdeaZGvDCrcZa56ZYXOHsdVpLU1YoDF 8kmlWKYkHbxulUWsFRzT0AbqWvlfILsMDRj2eYGHHNC63BTOvkvcAmZmmd+MkhpSGjiQWT+962l3iHFhY81UU7YitZoX0APFJNvLdOpOG4f/c2Z3ijyyYe3wiTV17rr07lX/9B69ss1iXYRX0abO4nA7ZO/ACVoon0OVmzmu0qX+qnrfPmb78obHUt1sHJeMTYiH1k4cFRvzJb5Bl5Tl4SRvbJAXlHjsmEcJKTL+Qb+R58DX4EP4NfC2ow6DVPyZIFv /8BOkH2RQ==</latexit>
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<latexit sha1_base64="76z50Ig61xPuvXbrTGV/hyj62tg=">AAADDnicbVJda9RAFL0bv+pqtdVHXwaD4IMsmW1B36xKURChotsWkqXczM6mQ2cmYWZSWUJ+guCT/h PfRB/Ff+CjP8J3J8lC3Y8LyRzOPWfuB5MWUlgXRb97waXLV65e27jev3Fz89btre07hzYvDeMjlsvcHKdouRSaj5xwkh8XhqNKJT9Kz140+aNzbqzI9Xs3K/hYYabFVDB0nnpHd/snW2E0iNogq4DOQfj015+XPwDg4GS79zeZ5KxUXDsm0dqYRoUbV2icYJLX/aS0vEB2hhmPPdSouB1Xba81eeCZCZnmxn/akZb931GhsnamUq9U6E7tcq4h1+Xi0k 2fjCuhi9JxzbpC01ISl5NmcDIRhjMnZx4gM8L3StgpGmTOr6efaP6B5UqhnlTJa+7qmI6rxG/OERJSkhjUmZ9tc0H33GCnk222FTaWJdkbdPuyjndWhSQczs+d9RWeqaKOhxfG5JH3+l/r8qe/oOHWm1WBputPocn8ZtBUiV+glCQRviatl6udZwvzNH1e3O0fCl1+FqvgcDigdEDf0nBvH7rYgHtwHx4ChcewB6/gAEbAIIOP8Bm+BJ+Cr8G34HsnD Xpzz11YiODnP5Qb+Tg=</latexit><latexit sha1_base64="MUeWsnVPQ972dR0c1bLGC8H/s6Q=">AAADDnicbVJNaxQxGM6OX3W12qo3L8FB8CDLZCvYW6tSFESo6LaFyVDeyWanoUlmSDKVdZifIHjSf+ HRm3gV/4HH/gjvZmYW6n68MJOH532evB8kLaSwLor+9IJLl69cvbZ2vX/j5vqt2xubdw5sXhrGRyyXuTlKwXIpNB854SQ/KgwHlUp+mJ6+aPKHZ9xYkev3blrwREGmxUQwcJ56R570jzfCaBC1gZcBmYFw5/f5y2/3Pp7vH2/2/tJxzkrFtWMSrI1JVLikAuMEk7zu09LyAtgpZDz2UIPiNqnaXmv80DNjPMmN/7TDLfu/owJl7VSlXqnAndjFXEOuys Wlm2wnldBF6bhmXaFJKbHLcTM4HgvDmZNTD4AZ4XvF7AQMMOfX06eaf2C5UqDHFX3NXR2TpKJ+cw7jkGBqQGd+tvU53XMDnU622VbYWBZkb8DtyTreWhbicDg7t1ZXeKaKOh5eGOlj7/W/1uVPf0HDrTarAkzXnwKT+c2AqahfoJSYCl+T1IvVzrK5eZo+L+72D4UsPotlcDAcEDIgb0m4u4e6WEP30QP0CBH0FO2iV2gfjRBDGfqEvqCvwefge/Aj+ NlJg97McxfNRfDrH/Op+pU=</latexit><latexit sha1_base64="MUeWsnVPQ972dR0c1bLGC8H/s6Q=">AAADDnicbVJNaxQxGM6OX3W12qo3L8FB8CDLZCvYW6tSFESo6LaFyVDeyWanoUlmSDKVdZifIHjSf+ HRm3gV/4HH/gjvZmYW6n68MJOH532evB8kLaSwLor+9IJLl69cvbZ2vX/j5vqt2xubdw5sXhrGRyyXuTlKwXIpNB854SQ/KgwHlUp+mJ6+aPKHZ9xYkev3blrwREGmxUQwcJ56R570jzfCaBC1gZcBmYFw5/f5y2/3Pp7vH2/2/tJxzkrFtWMSrI1JVLikAuMEk7zu09LyAtgpZDz2UIPiNqnaXmv80DNjPMmN/7TDLfu/owJl7VSlXqnAndjFXEOuys Wlm2wnldBF6bhmXaFJKbHLcTM4HgvDmZNTD4AZ4XvF7AQMMOfX06eaf2C5UqDHFX3NXR2TpKJ+cw7jkGBqQGd+tvU53XMDnU622VbYWBZkb8DtyTreWhbicDg7t1ZXeKaKOh5eGOlj7/W/1uVPf0HDrTarAkzXnwKT+c2AqahfoJSYCl+T1IvVzrK5eZo+L+72D4UsPotlcDAcEDIgb0m4u4e6WEP30QP0CBH0FO2iV2gfjRBDGfqEvqCvwefge/Aj+ NlJg97McxfNRfDrH/Op+pU=</latexit><latexit sha1_base64="VG1ZGRE6xSz9hx6JKiUFE2EvxGI=">AAADDnicbVLdahQxFM6OP62r1VYvvQkOgheyTLaCXrZKQRChotsWZoZyJpudhiaZIclUlmEeQfBK38 Q78dZX8EG898zsQN2fA0k+zvm+nB9OVirpfBT9GQQ3bt66vbV9Z3j33s79B7t7D09cUVkuJrxQhT3LwAkljZh46ZU4K60AnSlxml2+aeOnV8I6WZhPfl6KVENu5Exy8Oj6yF4Mz3fDaBR1RtcB60FIejs+3xv8TaYFr7QwnitwLmZR6dMarJdciWaYVE6UwC8hFzFCA1q4tO5qbehT9EzprLB4jKed939FDdq5uc6QqcFfuNVY69wUiys/e5XW0pSVF4 YvEs0qRX1B28bpVFrBvZojAG4l1kr5BVjgHsczTIz4zAutwUzr5J3wTczSOsHJeUpDRhMLJsfedpZ4ry0seKqLdsRWskJ7D/5INfH+OpGG4/7d35zhUJdNPL4WJs9Ri1enwhc/aH2bxboEu6hPg81xMmDrBAeoFE0k5mTNararfKmfts7rv3FR2OparIOT8YixEfvAwoOjfmW2yWPyhDwjjLwkB+QtOSYTwklOvpBv5HvwNfgR/Ax+LajBoNc8IksW/ P4HP5P2Rw==</latexit>
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<latexit sha1_base64="3FJhve9BeBPlbJUQ65BlaxOG+Wk=">AAADDXicbVJNi9QwGM7Ur3V0dVePXoJF8CBDM8uiN1dlURBhFWd3oSnL20zaDZukJUlXhtJ/IHjSf+ JNxJvgP/Doj/Bu2g6s8/FCm4fnfZ68HyQtpbAuin4PgkuXr1y9tnF9eOPm5q3bW9t3Dm1RGcYnrJCFOU7Bcik0nzjhJD8uDQeVSn6Unr1o80fn3FhR6PduVvJEQa5FJhg4T70juydbYTSKusCrgMxB+PTXn5c/EEIHJ9uDv3RasEpx7ZgEa2MSlS6pwTjBJG+GtLK8BHYGOY891KC4Tequ1QY/8MwUZ4Xxn3a4Y/931KCsnanUKxW4U7uca8l1ubhy2Z OkFrqsHNesL5RVErsCt3PjqTCcOTnzAJgRvlfMTsEAc347Q6r5B1YoBXpa09fcNTFJauoX5zAOCaYGdO5n21zQPTfQ62SX7YStZUn2Bty+bOKdVSEOx/NzZ32FZ6ps4vGFkT7yXv/rXP70F7TcerMqwfT9KTC53wyYmvoFSomp8DVJs1ztPF+Yp+3z4m7/UMjys1gFh+MRISPyloR7+6iPDXQP3UcPEUGP0R56hQ7QBDGUoY/oM/oSfAq+Bt+C7700G Mw9d9FCBD//AVXE+SU=</latexit><latexit sha1_base64="oZCTItJZxpl6sdMAUAAJOkcsxG4=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMlukvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI56R56ebvjBIGgDLwIyBf7e78uX3+5/vDw83ez9jcY5LSVTlgowJiRBYeMKtOVUsLoflYYVQM8hY6GDCiQzcdW2WuNHjhnjNNfuUxa37P+OCqQxE5k4pQR7ZuZzDbksF5 Y23Y0rrorSMkW7QmkpsM1xMzcec82oFRMHgGruesX0DDRQ67bTjxT7QHMpQY2r6DWzdUjiKnKLsxj7BEcaVOZmW5/RPdfQ6USbbYWNZU72BuyBqMPtRSH2h9Nze3mFZ7Kow+GVMXrivO7XutzpLmi45WZZgO76k6AztxnQVeQWKASOuKtJ6vlqF9nMPE2fV3e7h0Lmn8UiOBoOCBmQt8TfP0BdrKEH6CF6jAjaQfvoFTpEI0RRij6hL+ir99n77v3wf nZSrzf13EMz4f36B7VS+oI=</latexit><latexit sha1_base64="oZCTItJZxpl6sdMAUAAJOkcsxG4=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMlukvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI56R56ebvjBIGgDLwIyBf7e78uX3+5/vDw83ez9jcY5LSVTlgowJiRBYeMKtOVUsLoflYYVQM8hY6GDCiQzcdW2WuNHjhnjNNfuUxa37P+OCqQxE5k4pQR7ZuZzDbksF5 Y23Y0rrorSMkW7QmkpsM1xMzcec82oFRMHgGruesX0DDRQ67bTjxT7QHMpQY2r6DWzdUjiKnKLsxj7BEcaVOZmW5/RPdfQ6USbbYWNZU72BuyBqMPtRSH2h9Nze3mFZ7Kow+GVMXrivO7XutzpLmi45WZZgO76k6AztxnQVeQWKASOuKtJ6vlqF9nMPE2fV3e7h0Lmn8UiOBoOCBmQt8TfP0BdrKEH6CF6jAjaQfvoFTpEI0RRij6hL+ir99n77v3wf nZSrzf13EMz4f36B7VS+oI=</latexit><latexit sha1_base64="PpuugSJVn38fbpczv0UMOA/8tDM=">AAADDXicbVLdahQxFM5O1dbVaquX3gQHwQtZJltEL1ulIIhQxW0Lk6GcyWamoUlmSDKVZZg3KPSqvo l34q3P4IN4b2Z2oO7PgSQf53xfzg8nLaWwLor+DIKNO3fvbW7dHz54uP3o8c7uk2NbVIbxCStkYU5TsFwKzSdOOMlPS8NBpZKfpBfv2/jJJTdWFPqrm5U8UZBrkQkGzru+kNdnO2E0ijrDq4D0IES9HZ3tDv7SacEqxbVjEqyNSVS6pAbjBJO8GdLK8hLYBeQ89lCD4japu1Ib/MJ7pjgrjD/a4c77v6IGZe1MpZ6pwJ3b5VjrXBeLK5e9TWqhy8pxze aJskpiV+C2bzwVhjMnZx4AM8LXitk5GGDOT2dINf/GCqVAT2v6kbsmJklN/eAcxiHB1IDOfW/bC7x3BuY82UU7YitZon0CdyibeG+ViMNx/+6tz3CgyiYe3wrpK6/1V6fyr/+g9a0XqxLMvD4FJveTAVNTP0ApMRU+J2mWs13mC/20dd7+7ReFLK/FKjgejwgZkc8k3D/sV2YLPUPP0UtE0Bu0jz6gIzRBDGXoCt2g78F18CP4GfyaU4NBr3mKFiz4/ Q8BPPY0</latexit>
20
<latexit sha1_base64="vKj12qJfBA6tc6lIniL8v/bFA5o=">AAADDXicbVJNa9RAGJ6NX3W12urRy2AQPMiS2R70ZlWKgghV3LaQCeXN7CQdOjMJM5PKEvIPhJ7qP/ Em4k3wH3j0R3h3kizU/XghmYfnfZ55P5i0lMK6KPo9CK5cvXb9xsbN4a3bm3fubm3fO7BFZRifsEIW5igFy6XQfOKEk/yoNBxUKvlhevqqzR+ecWNFoT+6WckTBbkWmWDgPPVhHB1vhdEo6gKvAjIH4fNff17/QAjtH28P/tJpwSrFtWMSrI1JVLqkBuMEk7wZ0sryEtgp5Dz2UIPiNqm7Vhv8yDNTnBXGf9rhjv3fUYOydqZSr1TgTuxyriXX5eLKZc +SWuiyclyzvlBWSewK3M6Np8Jw5uTMA2BG+F4xOwEDzPntDKnmn1ihFOhpTd9y18QkqalfnMM4JJga0LmfbXNB99JAr5NdthO2liXZO3B7sol3VoU4HM/PnfUVXqiyiceXRvrEe/2vc/nTX9By682qBNP3p8DkfjNgauoXKCWmwtckzXK1s3xhnrbPy7v9QyHLz2IVHIxHhIzIexLu7qE+NtAD9BA9RgQ9RbvoDdpHE8RQhj6jC/QlOA++Bt+C7700G Mw999FCBD//AUsl+SE=</latexit><latexit sha1_base64="tWMuWYLrjd0C7WSqq+Cnv/JcUn8=">AAADDXicbVJNa9RAGJ5N/WhXa1v15mUwCB5kyWwPerNVioIIVdy2kITyZnaSDp2ZhJlJyzbkHwie9G d46028Cv4Dj/0R3p0kC3U/Xkjm4XmfZ94PJikENzYI/vS8lRs3b91eXevfubt+b2Nz6/6ByUtN2YjmItdHCRgmuGIjy61gR4VmIBPBDpPT103+8Ixpw3P1yU4KFkvIFE85Beuoj8PgeNMPBkEbeBGQKfBf/r568/3hxdX+8VbvbzTOaSmZslSAMSEJChtXoC2ngtX9qDSsAHoKGQsdVCCZiau21Ro/ccwYp7l2n7K4Zf93VCCNmcjEKSXYEzOfa8hlub C06Yu44qooLVO0K5SWAtscN3PjMdeMWjFxAKjmrldMT0ADtW47/Uixc5pLCWpcRe+YrUMSV5FbnMXYJzjSoDI32/qM7pWGTifabCtsLHOy92D3RB1uLwqxP5ye28sr7MqiDofXxuiZ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeernWUz8zR9Xt/tHgqZfxaL4GA4IGRAPhB/Zw91sYoeocfoKSLoOdpBb9E+GiGKUvQZfUXfvC/epffD+ 9lJvd7U8wDNhPfrH6qz+n4=</latexit><latexit sha1_base64="tWMuWYLrjd0C7WSqq+Cnv/JcUn8=">AAADDXicbVJNa9RAGJ5N/WhXa1v15mUwCB5kyWwPerNVioIIVdy2kITyZnaSDp2ZhJlJyzbkHwie9G d46028Cv4Dj/0R3p0kC3U/Xkjm4XmfZ94PJikENzYI/vS8lRs3b91eXevfubt+b2Nz6/6ByUtN2YjmItdHCRgmuGIjy61gR4VmIBPBDpPT103+8Ixpw3P1yU4KFkvIFE85Beuoj8PgeNMPBkEbeBGQKfBf/r568/3hxdX+8VbvbzTOaSmZslSAMSEJChtXoC2ngtX9qDSsAHoKGQsdVCCZiau21Ro/ccwYp7l2n7K4Zf93VCCNmcjEKSXYEzOfa8hlub C06Yu44qooLVO0K5SWAtscN3PjMdeMWjFxAKjmrldMT0ADtW47/Uixc5pLCWpcRe+YrUMSV5FbnMXYJzjSoDI32/qM7pWGTifabCtsLHOy92D3RB1uLwqxP5ye28sr7MqiDofXxuiZ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeernWUz8zR9Xt/tHgqZfxaL4GA4IGRAPhB/Zw91sYoeocfoKSLoOdpBb9E+GiGKUvQZfUXfvC/epffD+ 9lJvd7U8wDNhPfrH6qz+n4=</latexit><latexit sha1_base64="K/Vc8nuWEHZMVTaHdYdoLH7aWvg=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gs0j /prnTbb+iHdF/ZY0jncUHS4d5zdB/ctJTCuij6Mwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71dRydbYXRKOoMrwLSgxD1dnS2PfhLpwWrFNeOSbA2JlHpkhqME0zyZkgry0tgF5Dz2EMNituk7kpt8BvvmeKsMP5ohzvv/4oalLUzlXqmAndul2Otc10srlz2PqmFLivHNZ snyiqJXYHbvvFUGM6cnHkAzAhfK2bnYIA5P50h1fyKFUqBntb0E3dNTJKa+sE5jEOCqQGd+942F3j7BuY82UU7YitZon0GdyibeGeViMNx/+6sz/BBlU08vhPSd17rr07lX/9B61svViWYeX0KTO4nA6amfoBSYip8TtIsZ7vMF/pp67z72y8KWV6LVXA8HhEyIl9IuHfYr8wGeoVeo7eIoF20hz6iIzRBDGXoGt2i78FN8CP4GfyaU4NBr3mJFiz4/ Q/2jvYw</latexit>
25
<latexit sha1_base64="+175HZ7D7bcSj8PT6urDC9fIB8w=">AAADDXicbVJNi9QwGM7Ur3V0dVePXoJF8CBDM8uiN1dlURBhFWd3oSnL20zaDZukJUlXhtJ/IHjSf+ JNxJvgP/Doj/Bu2g6s8/FCm4fnfZ68HyQtpbAuin4PgkuXr1y9tnF9eOPm5q3bW9t3Dm1RGcYnrJCFOU7Bcik0nzjhJD8uDQeVSn6Unr1o80fn3FhR6PduVvJEQa5FJhg4T70b755shdEo6gKvAjIH4dNff17+QAgdnGwP/tJpwSrFtWMSrI1JVLqkBuMEk7wZ0sryEtgZ5Dz2UIPiNqm7Vhv8wDNTnBXGf9rhjv3fUYOydqZSr1TgTu1yriXX5eLKZU +SWuiyclyzvlBWSewK3M6Np8Jw5uTMA2BG+F4xOwUDzPntDKnmH1ihFOhpTV9z18QkqalfnMM4JJga0LmfbXNB99xAr5NdthO2liXZG3D7sol3VoU4HM/PnfUVnqmyiccXRvrIe/2vc/nTX9By682qBNP3p8DkfjNgauoXKCWmwtckzXK183xhnrbPi7v9QyHLz2IVHI5HhIzIWxLu7aM+NtA9dB89RAQ9RnvoFTpAE8RQhj6iz+hL8Cn4GnwLvvfSY DD33EULEfz8B1ht+SY=</latexit><latexit sha1_base64="l0FX/8v1S/5WV5k/Zk/3qJpi9ZA=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMlukvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI56N3x6uuEHg6ANvAjIFPh7vy9ffrv/8fLwdLP3NxrntJRMWSrAmJAEhY0r0JZTwep+VBpWAD2HjIUOKpDMxFXbao0fOWaM01y7T1ncsv87KpDGTGTilBLsmZnPNeSyXF jadDeuuCpKyxTtCqWlwDbHzdx4zDWjVkwcAKq56xXTM9BArdtOP1LsA82lBDWuotfM1iGJq8gtzmLsExxpUJmbbX1G91xDpxNtthU2ljnZG7AHog63F4XYH07P7eUVnsmiDodXxuiJ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeerXWQz8zR9Xt3tHgqZfxaL4Gg4IGRA3hJ//wB1sYYeoIfoMSJoB+2jV+gQjRBFKfqEvqCv3mfvu/fD+ 9lJvd7Ucw/NhPfrH7f7+oM=</latexit><latexit sha1_base64="l0FX/8v1S/5WV5k/Zk/3qJpi9ZA=">AAADDXicbVJNa9RAGJ5N1dbValu9eRkMggdZMlukvbUqRUGEKm5bSEJ5MztJh85Mwsyksob8A8GT/g xv3sSr4D/w2B/h3UmyUPfjhWQenvd55v1gkkJwY4PgT89buXb9xurazf6t2+t37m5sbh2ZvNSUjWgucn2SgGGCKzay3Ap2UmgGMhHsODl/0eSPL5g2PFfv7aRgsYRM8ZRTsI56N3x6uuEHg6ANvAjIFPh7vy9ffrv/8fLwdLP3NxrntJRMWSrAmJAEhY0r0JZTwep+VBpWAD2HjIUOKpDMxFXbao0fOWaM01y7T1ncsv87KpDGTGTilBLsmZnPNeSyXF jadDeuuCpKyxTtCqWlwDbHzdx4zDWjVkwcAKq56xXTM9BArdtOP1LsA82lBDWuotfM1iGJq8gtzmLsExxpUJmbbX1G91xDpxNtthU2ljnZG7AHog63F4XYH07P7eUVnsmiDodXxuiJ87pf63Knu6DhlptlAbrrT4LO3GZAV5FboBA44q4mqeerXWQz8zR9Xt3tHgqZfxaL4Gg4IGRA3hJ//wB1sYYeoIfoMSJoB+2jV+gQjRBFKfqEvqCv3mfvu/fD+ 9lJvd7Ucw/NhPfrH7f7+oM=</latexit><latexit sha1_base64="lzRSzFwCfBvfftyPLcwO9ZnnUAQ=">AAADDXicbVLdahQxFM5O1dbVaquX3gQHwQtZJltEL1ulIIhQxW0Lk6GcyWamoUlmSDKVZZg3KPSqvo l34q3P4IN4b2Z2oO7PgSQf53xfzg8nLaWwLor+DIKNO3fvbW7dHz54uP3o8c7uk2NbVIbxCStkYU5TsFwKzSdOOMlPS8NBpZKfpBfv2/jJJTdWFPqrm5U8UZBrkQkGzru+jF+f7YTRKOoMrwLSgxD1dnS2O/hLpwWrFNeOSbA2JlHpkhqME0zyZkgry0tgF5Dz2EMNituk7kpt8AvvmeKsMP5ohzvv/4oalLUzlXqmAndul2Otc10srlz2NqmFLivHNZ snyiqJXYHbvvFUGM6cnHkAzAhfK2bnYIA5P50h1fwbK5QCPa3pR+6amCQ19YNzGIcEUwM6971tL/DeGZjzZBftiK1kifYJ3KFs4r1VIg7H/bu3PsOBKpt4fCukr7zWX53Kv/6D1rderEow8/oUmNxPBkxN/QClxFT4nKRZznaZL/TT1nn7t18UsrwWq+B4PCJkRD6TcP+wX5kt9Aw9Ry8RQW/QPvqAjtAEMZShK3SDvgfXwY/gZ/BrTg0GveYpWrDg9 z8D5fY1</latexit>
30
<latexit sha1_base64="aCNt4Fsrm9JsucskRNub39Gp5GA=">AAADDXicbVJNi9QwGM7Ur3V0dVePXoJF8CBDM3PQm6uyKIiwirO70JTlbSbthk3SkqQrQ+k/EDzpP/ Em4k3wH3j0R3g3bQfW+XihzcPzPk/eD5KWUlgXRb8HwaXLV65e27o+vHFz+9btnd07h7aoDONTVsjCHKdguRSaT51wkh+XhoNKJT9Kz160+aNzbqwo9Hs3L3miINciEwycp95NopOdMBpFXeB1QBYgfPrrz8sfCKGDk93BXzorWKW4dkyCtTGJSpfUYJxgkjdDWlleAjuDnMcealDcJnXXaoMfeGaGs8L4Tzvcsf87alDWzlXqlQrcqV3NteSmXFy57E lSC11WjmvWF8oqiV2B27nxTBjOnJx7AMwI3ytmp2CAOb+dIdX8AyuUAj2r6WvumpgkNfWLcxiHBFMDOvezbS/pnhvodbLLdsLWsiJ7A25fNvFkXYjD8eKcbK7wTJVNPL4w0kfe63+dy5/+gpbbbFYlmL4/BSb3mwFTU79AKTEVviZpVqud50vztH1e3O0fCll9FuvgcDwiZETeknBvH/Wxhe6h++ghIugx2kOv0AGaIoYy9BF9Rl+CT8HX4FvwvZcGg 4XnLlqK4Oc/Tc75Ig==</latexit><latexit sha1_base64="yH98R1lHir3jh/HKpqQZ/rzz9Gg=">AAADDXicbVJNa9RAGJ5N/WhXa1v15mUwCB5kyewe9GZVioIIVdy2kITyZnaSDp2ZhJlJZRvyDwRP+j O89SZeBf+Bx/4I706ShbofLyTz8LzPM+8HkxSCGxsEf3re2rXrN26ub/Rv3d68s7W9c/fA5KWmbExzkeujBAwTXLGx5Vawo0IzkIlgh8npqyZ/eMa04bn6aKcFiyVkiqecgnXUh1FwvO0Hg6ANvAzIDPjPf1++/n7//HL/eKf3N5rktJRMWSrAmJAEhY0r0JZTwep+VBpWAD2FjIUOKpDMxFXbao0fOWaC01y7T1ncsv87KpDGTGXilBLsiVnMNeSqXF ja9FlccVWUlinaFUpLgW2Om7nxhGtGrZg6AFRz1yumJ6CBWredfqTYJ5pLCWpSRW+ZrUMSV5FbnMXYJzjSoDI32+ac7qWGTifabCtsLAuyd2D3RB2OloXYH87O0eoKL2RRh8MrY/TEed2vdbnTXdBwq82yAN31J0FnbjOgq8gtUAgccVeT1IvVzrK5eZo+r+52D4UsPotlcDAcEDIg74m/u4e6WEcP0EP0GBH0FO2iN2gfjRFFKfqMvqJv3hfvwvvh/ eykXm/muYfmwvv1D61c+n8=</latexit><latexit sha1_base64="yH98R1lHir3jh/HKpqQZ/rzz9Gg=">AAADDXicbVJNa9RAGJ5N/WhXa1v15mUwCB5kyewe9GZVioIIVdy2kITyZnaSDp2ZhJlJZRvyDwRP+j O89SZeBf+Bx/4I706ShbofLyTz8LzPM+8HkxSCGxsEf3re2rXrN26ub/Rv3d68s7W9c/fA5KWmbExzkeujBAwTXLGx5Vawo0IzkIlgh8npqyZ/eMa04bn6aKcFiyVkiqecgnXUh1FwvO0Hg6ANvAzIDPjPf1++/n7//HL/eKf3N5rktJRMWSrAmJAEhY0r0JZTwep+VBpWAD2FjIUOKpDMxFXbao0fOWaC01y7T1ncsv87KpDGTGXilBLsiVnMNeSqXF ja9FlccVWUlinaFUpLgW2Om7nxhGtGrZg6AFRz1yumJ6CBWredfqTYJ5pLCWpSRW+ZrUMSV5FbnMXYJzjSoDI32+ac7qWGTifabCtsLAuyd2D3RB2OloXYH87O0eoKL2RRh8MrY/TEed2vdbnTXdBwq82yAN31J0FnbjOgq8gtUAgccVeT1IvVzrK5eZo+r+52D4UsPotlcDAcEDIg74m/u4e6WEcP0EP0GBH0FO2iN2gfjRFFKfqMvqJv3hfvwvvh/ eykXm/muYfmwvv1D61c+n8=</latexit><latexit sha1_base64="iF4RibHCTNesgLnb7Z8Vap6RRTk=">AAADDXicbVLdahQxFM6Of3W12uqlN8FB8EKWye5FvaxKQRChitsWJkM5k81MQ5PMkGQqyzBvIPSqvo l34q3P4IP0vpnZgbo/B5J8nPN9OT+ctJTCuij6Nwju3L13/8HWw+Gjx9tPnu7sPjuyRWUYn7JCFuYkBcul0HzqhJP8pDQcVCr5cXr+oY0fX3BjRaG/uXnJEwW5Fplg4Lzr6yQ63QmjUdQZXgekByHq7fB0d3BNZwWrFNeOSbA2JlHpkhqME0zyZkgry0tg55Dz2EMNituk7kpt8CvvmeGsMP5ohzvv/4oalLVzlXqmAndmV2Otc1Msrlz2NqmFLivHNV skyiqJXYHbvvFMGM6cnHsAzAhfK2ZnYIA5P50h1fw7K5QCPavpJ+6amCQ19YNzGIcEUwM6971tL/HeG1jwZBftiK1khfYZ3IFs4sk6EYfj/p1szvBOlU08vhXSN17rr07lX/9B69ssViWYRX0KTO4nA6amfoBSYip8TtKsZrvIl/pp67z92y8KWV2LdXA0HhEyIl9IuH/Qr8wWeoFeoteIoD20jz6iQzRFDGXoB7pCP4PL4FfwO/izoAaDXvMcLVnw9 wb5N/Yx</latexit>
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<latexit sha1_base64="4IeQMXZBypqlitbhzTxKzSwYwyg=">AAADDXicbVJNa9RAGJ5N/air1bYevQwGwYMsmV2K3tpaioIIVdy2kITyZnaSDp2ZhJlJZQn5BwVP+k+8iXgT/Ace/RHenSQLdT9eSObheZ9n3g8mKQQ3Ngh+97y1Gzdv3V6/0797b+P+g82t7WOTl5qyMc1Frk8TMExwxcaWW8FOC81AJoKdJBcHTf7kkmnDc/XBTgsWS8gUTzkF 66j3o52zTT8YBG3gZUBmwN/99efVD4TQ0dlW7280yWkpmbJUgDEhCQobV6Atp4LV/ag0rAB6ARkLHVQgmYmrttUaP3HMBKe5dp+yuGX/d1QgjZnKxCkl2HOzmGvIVbmwtOmLuOKqKC1TtCuUlgLbHDdz4wnXjFoxdQCo5q5XTM9BA7VuO/1IsY80lxLUpIreMFuHJK4itziLsU9wpEFlbraNOd1LDZ1OtNlW2FgWZG/BHoo6HC0LsT+cnaPVFfZlUYfDa2P0zHndr3W5013QcKvNsgDd9SdBZ24zoKvILVAIHHFXk9SL1S6zuXmaPq/vdg+FLD6LZXA8HBAyIO+Iv3eIulhHj9Bj9BQR9BztodfoCI0RRSm6Qp/RF++T99X75n3vpF5v5nmI5sL7+Q9bFvkn</latexit><latexit sha1_base64="ZXRsaWBrXXzIDnMc2/5zcEFb+Ic=">AAADDXicbVJNa9RAGJ6NH62r1Va9eRkMggdZMrtIvVkrRUGEKm5bSEJ5MztJh85Mwsyksg35B4In/RnevIlXwX/gsT/Cu5Nkoe7HC8k8PO/zzPvBJIXgxgbBn5535eq162vrN/o3b23cvrO5dffA5KWmbExzkeujBAwTXLGx5Vawo0IzkIlgh8npyyZ/eMa04bn6YKcFiyVkiqec gnXU+9HT400/GARt4GVAZsB//vvi1bf75xf7x1u9v9Ekp6VkylIBxoQkKGxcgbacClb3o9KwAugpZCx0UIFkJq7aVmv8yDETnObafcrilv3fUYE0ZioTp5RgT8xiriFX5cLSps/iiquitEzRrlBaCmxz3MyNJ1wzasXUAaCau14xPQEN1Lrt9CPFPtJcSlCTKnrDbB2SuIrc4izGPsGRBpW52TbmdLsaOp1os62wsSzI3oLdE3U4WhZifzg7R6srvJBFHQ4vjdET53W/1uVOd0HDrTbLAnTXnwSduc2AriK3QCFwxF1NUi9WO8vm5mn6vLzbPRSy+CyWwcFwQMiAvCP+zh7qYh09QA/RY0TQNtpBr9E+GiOKUvQJfUFfvc/ed++H97OTer2Z5x6aC+/XP7qk+oQ=</latexit><latexit sha1_base64="ZXRsaWBrXXzIDnMc2/5zcEFb+Ic=">AAADDXicbVJNa9RAGJ6NH62r1Va9eRkMggdZMrtIvVkrRUGEKm5bSEJ5MztJh85Mwsyksg35B4In/RnevIlXwX/gsT/Cu5Nkoe7HC8k8PO/zzPvBJIXgxgbBn5535eq162vrN/o3b23cvrO5dffA5KWmbExzkeujBAwTXLGx5Vawo0IzkIlgh8npyyZ/eMa04bn6YKcFiyVkiqec gnXU+9HT400/GARt4GVAZsB//vvi1bf75xf7x1u9v9Ekp6VkylIBxoQkKGxcgbacClb3o9KwAugpZCx0UIFkJq7aVmv8yDETnObafcrilv3fUYE0ZioTp5RgT8xiriFX5cLSps/iiquitEzRrlBaCmxz3MyNJ1wzasXUAaCau14xPQEN1Lrt9CPFPtJcSlCTKnrDbB2SuIrc4izGPsGRBpW52TbmdLsaOp1os62wsSzI3oLdE3U4WhZifzg7R6srvJBFHQ4vjdET53W/1uVOd0HDrTbLAnTXnwSduc2AriK3QCFwxF1NUi9WO8vm5mn6vLzbPRSy+CyWwcFwQMiAvCP+zh7qYh09QA/RY0TQNtpBr9E+GiOKUvQJfUFfvc/ed++H97OTer2Z5x6aC+/XP7qk+oQ=</latexit><latexit sha1_base64="CAf0PGklPBGn91VXlBuwz35hmyw=">AAADDXicbVLdahQxFM6Of3W12uqlN8FB8EKWyS7SXlalIIhQxW0Lk6GcyWamoUlmSDKVZZg3EHpV38Q78dZn8EG8NzM7UPfnQJKPc74v54eTllJYF0V/BsGt23fu3tu6P3zwcPvR453dJ8e2qAzjU1bIwpymYLkUmk+dcJKfloaDSiU/SS/etfGTS26sKPQXNy95oiDXIhMMnHd9 nrw+2wmjUdQZXgekByHq7ehsd/CXzgpWKa4dk2BtTKLSJTUYJ5jkzZBWlpfALiDnsYcaFLdJ3ZXa4BfeM8NZYfzRDnfe/xU1KGvnKvVMBe7crsZa56ZYXLlsP6mFLivHNVskyiqJXYHbvvFMGM6cnHsAzAhfK2bnYIA5P50h1fwrK5QCPavpB+6amCQ19YNzGIcEUwM6971tL/HeGljwZBftiK1khfYR3KFs4sk6EYfj/p1szvBGlU08vhHSV17rr07lX/9B69ssViWYRX0KTO4nA6amfoBSYip8TtKsZrvMl/pp67z52y8KWV2LdXA8HhEyIp9IeHDYr8wWeoaeo5eIoD10gN6jIzRFDGXoG7pG34Or4EfwM/i1oAaDXvMULVnw+x8GjvY2</latexit>
20
<latexit sha1_base64="wsDtl6UzGZnCM8lC09nFOy3Fshs=">AAADDXicbVJNa9RAGJ6NX3W12urRy2AQPMiS2R7qRVorgiBCFbctZEJ5MztJh85MwsykZQkBf4DgSf +JN/Ha3+AP8e4kWaj78UIyD8/7PPN+MGkphXVR9GcQ3Lh56/adjbvDe/c3Hzzc2n50ZIvKMD5hhSzMSQqWS6H5xAkn+UlpOKhU8uP0/E2bP77gxopCf3azkicKci0ywcB56tM4Ot0Ko1HUBV4FZA7Cvavhqy8IocPT7cFfOi1Ypbh2TIK1MYlKl9RgnGCSN0NaWV4CO4ecxx5qUNwmdddqg595ZoqzwvhPO9yx/ztqUNbOVOqVCtyZXc615LpcXLnsZV ILXVaOa9YXyiqJXYHbufFUGM6cnHkAzAjfK2ZnYIA5v50h1fySFUqBntb0PXdNTJKa+sU5jEOCqQGd+9k2F3QHBnqd7LKdsLUsyT6AeyubeGdViMPx/NxZX+G1Kpt4fG2kL7zX/zqXP/0FLbferEowfX8KTO43A6amfoFSYip8TdIsV7vIF+Zp+7y+2z8UsvwsVsHReETIiHwk4f4B6mMDPUFP0XNE0C7aR+/QIZoghjL0FX1HP4Jvwc/gV/C7lwaDu ecxWojg6h9y4Pf6</latexit><latexit sha1_base64="G4S+V8r99EEG0h00T4qp1uG55sc=">AAADDXicbVLNatVAGJ0bf1qj1VaXbgaD4EIumduF3ZTWFkEQoYq3LSShfJk7SYfOTMLMpHIJeYOCK3 0Bn8GduO0jiA/i3klyod6fD5I5nO+c+X6YtBTc2DD8M/Bu3b5zd239nn//wcbDR5tbj49NUWnKxrQQhT5NwTDBFRtbbgU7LTUDmQp2kl4ctvmTS6YNL9QnOy1ZIiFXPOMUrKM+jsKzzSAchl3gZUBmINi79nfL77/9o7Otwd94UtBKMmWpAGMiEpY2qUFbTgVr/LgyrAR6ATmLHFQgmUnqrtUGP3fMBGeFdp+yuGP/d9QgjZnK1Ckl2HOzmGvJVbmost lOUnNVVpYp2hfKKoFtgdu58YRrRq2YOgBUc9crpueggVq3HT9W7DMtpAQ1qeN3zDYRSerYLc5iHBAca1C5m21jTnegodeJLtsJW8uC7D3YN6KJtpeFOBjNzu3VFV7LsolGN8b4pfO6X+dyp7ug5VabZQm670+Czt1mQNexW6AQOOauJmkWq13mc/O0fd7c7R4KWXwWy+B4NCRkSD6QYP8A9bGOnqJn6AUi6BXaR2/RERojijJ0hb6ib94X74f30/vVS 73BzPMEzYV3/Q8M3flu</latexit><latexit sha1_base64="G4S+V8r99EEG0h00T4qp1uG55sc=">AAADDXicbVLNatVAGJ0bf1qj1VaXbgaD4EIumduF3ZTWFkEQoYq3LSShfJk7SYfOTMLMpHIJeYOCK3 0Bn8GduO0jiA/i3klyod6fD5I5nO+c+X6YtBTc2DD8M/Bu3b5zd239nn//wcbDR5tbj49NUWnKxrQQhT5NwTDBFRtbbgU7LTUDmQp2kl4ctvmTS6YNL9QnOy1ZIiFXPOMUrKM+jsKzzSAchl3gZUBmINi79nfL77/9o7Otwd94UtBKMmWpAGMiEpY2qUFbTgVr/LgyrAR6ATmLHFQgmUnqrtUGP3fMBGeFdp+yuGP/d9QgjZnK1Ckl2HOzmGvJVbmost lOUnNVVpYp2hfKKoFtgdu58YRrRq2YOgBUc9crpueggVq3HT9W7DMtpAQ1qeN3zDYRSerYLc5iHBAca1C5m21jTnegodeJLtsJW8uC7D3YN6KJtpeFOBjNzu3VFV7LsolGN8b4pfO6X+dyp7ug5VabZQm670+Czt1mQNexW6AQOOauJmkWq13mc/O0fd7c7R4KWXwWy+B4NCRkSD6QYP8A9bGOnqJn6AUi6BXaR2/RERojijJ0hb6ib94X74f30/vVS 73BzPMEzYV3/Q8M3flu</latexit><latexit sha1_base64="e7g9lJ4rsdsl9G1ot8uzKN35hQM=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71dRydbYXRKOoMrwLSgxD1dnS2Pbih04JVimvHJFgbk6h0SQ3GCSZ5M6SV5SWwC8h57KEGxW1Sd6U2+I33THFWGH+0w533f0UNytqZSj1TgTu3y7HWuS4WVy57n9RCl5Xjms 0TZZXErsBt33gqDGdOzjwAZoSvFbNzMMCcn86Qan7FCqVAT2v6ibsmJklN/eAcxiHB1IDOfW+bC7x9A3Oe7KIdsZUs0T6DO5RNvLNKxOG4f3fWZ/igyiYe3wnpO6/1V6fyr/+g9a0XqxLMvD4FJveTAVNTP0ApMRU+J2mWs13mC/20dd797ReFLK/FKjgejwgZkS8k3NvvV2YDvUKv0VtE0C7aQx/REZoghjJ0jX6gn8H34FfwO/gzpwaDXvMSLVjw9 xb1p/Yt</latexit>
30
<latexit sha1_base64="pf25llgW+4yA0R2B+V0H9Y7caac=">AAADDXicbVJNi9QwGM7Ur3V0dVePXoJF8CBDM3NYL+K6IggirOLsLjRleZtJu2GTtCTpylAK/gDBk/4Tb+J1f4M/xLtpO7DOxwttHp73efJ+kLSUwroo+jMIrl2/cfPW1u3hnbvb9+7v7D44skVlGJ+yQhbmJAXLpdB86oST/KQ0HFQq+XF6/rrNH19wY0WhP7l5yRMFuRaZYOA8 9XESne6E0SjqAq8DsgDhy8vhiy8IocPT3cFfOitYpbh2TIK1MYlKl9RgnGCSN0NaWV4CO4ecxx5qUNwmdddqg594ZoazwvhPO9yx/ztqUNbOVeqVCtyZXc215KZcXLnseVILXVaOa9YXyiqJXYHbufFMGM6cnHsAzAjfK2ZnYIA5v50h1fwzK5QCPavpO+6amCQ19YtzGIcEUwM697NtL+kODPQ62WU7YWtZkb0H90Y28WRdiMPx4pxsrvBKlU08vjLSZ97rf53Ln/6ClttsViWYvj8FJvebAVNTv0ApMRW+JmlWq13kS/O0fV7d7R8KWX0W6+BoPCJkRD6QcP8A9bGFHqHH6CkiaA/to7foEE0RQxn6ir6jH8G34GfwK/jdS4PBwvMQLUVw+Q91iff7</latexit><latexit sha1_base64="5ybKXyXOMXmWqjpL0RgOh/koUP0=">AAADDXicbVLNatVAGJ0b/2q02urSzWAQXMglc+9CN2JtEQQRqnjbQhLKl7mTdOjMJMxMKpeQNyi4si/QZ3AnbvsI4oO4d5JcqPfng2QO5ztnvh8mLQU3Ngz/DLwbN2/dvrNx1793f/PBw63tRwemqDRlE1qIQh+lYJjgik0st4IdlZqBTAU7TE/32vzhGdOGF+qLnZUskZArnnEK 1lGfx+HxVhAOwy7wKiBzELy58l+Xl7/9/ePtwd94WtBKMmWpAGMiEpY2qUFbTgVr/LgyrAR6CjmLHFQgmUnqrtUGP3PMFGeFdp+yuGP/d9QgjZnJ1Ckl2BOznGvJdbmostmrpOaqrCxTtC+UVQLbArdz4ynXjFoxcwCo5q5XTE9AA7VuO36s2FdaSAlqWscfmG0iktSxW5zFOCA41qByN9vmgm5XQ68TXbYTtpYl2Uew70QTjVeFOBjNz/H6Cm9l2USja2P8wnndr3O5013QcuvNsgTd9ydB524zoOvYLVAIHHNXkzTL1c7yhXnaPq/vdg+FLD+LVXAwGhIyJJ9IsLOL+thAT9BT9BwR9BLtoPdoH00QRRk6R9/RhffN++H99H71Um8w9zxGC+Fd/QMPhvlv</latexit><latexit sha1_base64="5ybKXyXOMXmWqjpL0RgOh/koUP0=">AAADDXicbVLNatVAGJ0b/2q02urSzWAQXMglc+9CN2JtEQQRqnjbQhLKl7mTdOjMJMxMKpeQNyi4si/QZ3AnbvsI4oO4d5JcqPfng2QO5ztnvh8mLQU3Ngz/DLwbN2/dvrNx1793f/PBw63tRwemqDRlE1qIQh+lYJjgik0st4IdlZqBTAU7TE/32vzhGdOGF+qLnZUskZArnnEK 1lGfx+HxVhAOwy7wKiBzELy58l+Xl7/9/ePtwd94WtBKMmWpAGMiEpY2qUFbTgVr/LgyrAR6CjmLHFQgmUnqrtUGP3PMFGeFdp+yuGP/d9QgjZnJ1Ckl2BOznGvJdbmostmrpOaqrCxTtC+UVQLbArdz4ynXjFoxcwCo5q5XTE9AA7VuO36s2FdaSAlqWscfmG0iktSxW5zFOCA41qByN9vmgm5XQ68TXbYTtpYl2Uew70QTjVeFOBjNz/H6Cm9l2USja2P8wnndr3O5013QcuvNsgTd9ydB524zoOvYLVAIHHNXkzTL1c7yhXnaPq/vdg+FLD+LVXAwGhIyJJ9IsLOL+thAT9BT9BwR9BLtoPdoH00QRRk6R9/RhffN++H99H71Um8w9zxGC+Fd/QMPhvlv</latexit><latexit sha1_base64="aO9oLaE6n5aZhQVBOUri0w/dFi8=">AAADDXicbVLdahQxFM6Of3W12uqlN8FB8EKWye5FvawVQRChitsWJkM5k81MQ5PMkGQqyzBvIPSqvol34q3P4IP0vpnZgbo/B5J8nPN9OT+ctJTCuij6Nwju3L13/8HWw+Gjx9tPnu7sPjuyRWUYn7JCFuYkBcul0HzqhJP8pDQcVCr5cXr+vo0fX3BjRaG/uXnJEwW5Fplg4Lzr 6yQ63QmjUdQZXgekByHq7fB0d3BNZwWrFNeOSbA2JlHpkhqME0zyZkgry0tg55Dz2EMNituk7kpt8CvvmeGsMP5ohzvv/4oalLVzlXqmAndmV2Otc1Msrlz2NqmFLivHNVskyiqJXYHbvvFMGM6cnHsAzAhfK2ZnYIA5P50h1fw7K5QCPavpJ+6amCQ19YNzGIcEUwM6971tL/EODCx4sot2xFayQvsM7oNs4sk6EYfj/p1szvBOlU08vhXSN17rr07lX/9B69ssViWYRX0KTO4nA6amfoBSYip8TtKsZrvIl/pp67z92y8KWV2LdXA0HhEyIl9IuH/Qr8wWeoFeoteIoD20jz6iQzRFDGXoB7pCP4PL4FfwO/izoAaDXvMcLVnw9wb4UPYu</latexit>
⇠ <latexit sha1_base64="fKoyhPO6qaHjsRYm2aeVprHa/Qs="></latexit><latexit sha1_base64="fKoyhPO6qaHjsRYm2aeVprHa/Qs="></latexit><latexit sha1_base64="fKoyhPO6qaHjsRYm2aeVprHa/Qs="></latexit><latexit sha1_base64="fKoyhPO6qaHjsRYm2aeVprHa/Qs="></latexit>
5
<latexit sha1_base64="qU7u74Oduz2jbAg1TJDOz5hOYg4=">AAADDHicbVLdahQxFM6OP62r1VYvvQkOgheyTLaIXtaKIIjQgtsWZoZyJnt2GppkhiTTsgzzBIJX+i beibe+gw/ivZnZgbo/B5J8nPN9OT+crJTCuij6Mwhu3b5zd2v73vD+g52Hj3b3Hp/YojIcJ7yQhTnLwKIUGidOOIlnpUFQmcTT7PJdGz+9QmNFoT+7eYmpglyLmeDgvOv41fluGI2izug6YD0ISW9H53uDv8m04JVC7bgEa2MWlS6twTjBJTbDpLJYAr+EHGMPNSi0ad1V2tDn3jOls8L4ox3tvP8ralDWzlXmmQrchV2Ntc5NsbhyszdpLXRZOdR8kW hWSeoK2rZNp8Igd3LuAXAjfK2UX4AB7vxwhonGa14oBXpaJx/RNTFL68TPzVEaMpoY0LnvbWeJd2hgwZNdtCO2khXaJ3DvZRPvrxNpOO7f/c0Z3qqyicc3wuSl1/qrU/nXf9D6NotVCWZRnwKT+8mAqRM/QClpInxO1qxmu8qX+mnrvPnbLwpbXYt1cDIeMTZix+Pw4LBfmW3ylDwjLwgjr8kB+UCOyIRwguQL+Ua+B1+DH8HP4NeCGgx6zROyZMHvf 1g19fc=</latexit><latexit sha1_base64="qU7u74Oduz2jbAg1TJDOz5hOYg4=">AAADDHicbVLdahQxFM6OP62r1VYvvQkOgheyTLaIXtaKIIjQgtsWZoZyJnt2GppkhiTTsgzzBIJX+i beibe+gw/ivZnZgbo/B5J8nPN9OT+crJTCuij6Mwhu3b5zd2v73vD+g52Hj3b3Hp/YojIcJ7yQhTnLwKIUGidOOIlnpUFQmcTT7PJdGz+9QmNFoT+7eYmpglyLmeDgvOv41fluGI2izug6YD0ISW9H53uDv8m04JVC7bgEa2MWlS6twTjBJTbDpLJYAr+EHGMPNSi0ad1V2tDn3jOls8L4ox3tvP8ralDWzlXmmQrchV2Ntc5NsbhyszdpLXRZOdR8kW hWSeoK2rZNp8Igd3LuAXAjfK2UX4AB7vxwhonGa14oBXpaJx/RNTFL68TPzVEaMpoY0LnvbWeJd2hgwZNdtCO2khXaJ3DvZRPvrxNpOO7f/c0Z3qqyicc3wuSl1/qrU/nXf9D6NotVCWZRnwKT+8mAqRM/QClpInxO1qxmu8qX+mnrvPnbLwpbXYt1cDIeMTZix+Pw4LBfmW3ylDwjLwgjr8kB+UCOyIRwguQL+Ua+B1+DH8HP4NeCGgx6zROyZMHvf 1g19fc=</latexit><latexit sha1_base64="qU7u74Oduz2jbAg1TJDOz5hOYg4=">AAADDHicbVLdahQxFM6OP62r1VYvvQkOgheyTLaIXtaKIIjQgtsWZoZyJnt2GppkhiTTsgzzBIJX+i beibe+gw/ivZnZgbo/B5J8nPN9OT+crJTCuij6Mwhu3b5zd2v73vD+g52Hj3b3Hp/YojIcJ7yQhTnLwKIUGidOOIlnpUFQmcTT7PJdGz+9QmNFoT+7eYmpglyLmeDgvOv41fluGI2izug6YD0ISW9H53uDv8m04JVC7bgEa2MWlS6twTjBJTbDpLJYAr+EHGMPNSi0ad1V2tDn3jOls8L4ox3tvP8ralDWzlXmmQrchV2Ntc5NsbhyszdpLXRZOdR8kW hWSeoK2rZNp8Igd3LuAXAjfK2UX4AB7vxwhonGa14oBXpaJx/RNTFL68TPzVEaMpoY0LnvbWeJd2hgwZNdtCO2khXaJ3DvZRPvrxNpOO7f/c0Z3qqyicc3wuSl1/qrU/nXf9D6NotVCWZRnwKT+8mAqRM/QClpInxO1qxmu8qX+mnrvPnbLwpbXYt1cDIeMTZix+Pw4LBfmW3ylDwjLwgjr8kB+UCOyIRwguQL+Ua+B1+DH8HP4NeCGgx6zROyZMHvf 1g19fc=</latexit><latexit sha1_base64="qU7u74Oduz2jbAg1TJDOz5hOYg4=">AAADDHicbVLdahQxFM6OP62r1VYvvQkOgheyTLaIXtaKIIjQgtsWZoZyJnt2GppkhiTTsgzzBIJX+i beibe+gw/ivZnZgbo/B5J8nPN9OT+crJTCuij6Mwhu3b5zd2v73vD+g52Hj3b3Hp/YojIcJ7yQhTnLwKIUGidOOIlnpUFQmcTT7PJdGz+9QmNFoT+7eYmpglyLmeDgvOv41fluGI2izug6YD0ISW9H53uDv8m04JVC7bgEa2MWlS6twTjBJTbDpLJYAr+EHGMPNSi0ad1V2tDn3jOls8L4ox3tvP8ralDWzlXmmQrchV2Ntc5NsbhyszdpLXRZOdR8kW hWSeoK2rZNp8Igd3LuAXAjfK2UX4AB7vxwhonGa14oBXpaJx/RNTFL68TPzVEaMpoY0LnvbWeJd2hgwZNdtCO2khXaJ3DvZRPvrxNpOO7f/c0Z3qqyicc3wuSl1/qrU/nXf9D6NotVCWZRnwKT+8mAqRM/QClpInxO1qxmu8qX+mnrvPnbLwpbXYt1cDIeMTZix+Pw4LBfmW3ylDwjLwgjr8kB+UCOyIRwguQL+Ua+B1+DH8HP4NeCGgx6zROyZMHvf 1g19fc=</latexit>
10
<latexit sha1_base64="BLy/mrimM5+hXMxMSzC3ucJpkk8=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71lURnW2E0ijrDq4D0IES9HZ1tD27otGCV4toxCdbGJCpdUoNxgkneDGlleQnsAnIee6hBcZvUXakNfuM9U5wVxh/tcOf9X1GDsnamUs9U4M7tcqx1rovFlcveJ7XQZeW4Zv NEWSWxK3DbN54Kw5mTMw+AGeFrxewcDDDnpzOkml+xQinQ05p+4q6JSVJTPziHcUgwNaBz39vmAm/fwJwnu2hHbCVLtM/gDmUT76wScTju3531GT6osonHd0L6zmv91an86z9ofevFqgQzr0+Byf1kwNTUD1BKTIXPSZrlbJf5Qj9tnXd/+0Uhy2uxCo7HI0JG5Ms43NvvV2YDvUKv0VtE0C7aQx/REZoghjJ0jX6gn8H34FfwO/gzpwaDXvMSLVjw9 xbzTvYt</latexit><latexit sha1_base64="BLy/mrimM5+hXMxMSzC3ucJpkk8=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71lURnW2E0ijrDq4D0IES9HZ1tD27otGCV4toxCdbGJCpdUoNxgkneDGlleQnsAnIee6hBcZvUXakNfuM9U5wVxh/tcOf9X1GDsnamUs9U4M7tcqx1rovFlcveJ7XQZeW4Zv NEWSWxK3DbN54Kw5mTMw+AGeFrxewcDDDnpzOkml+xQinQ05p+4q6JSVJTPziHcUgwNaBz39vmAm/fwJwnu2hHbCVLtM/gDmUT76wScTju3531GT6osonHd0L6zmv91an86z9ofevFqgQzr0+Byf1kwNTUD1BKTIXPSZrlbJf5Qj9tnXd/+0Uhy2uxCo7HI0JG5Ms43NvvV2YDvUKv0VtE0C7aQx/REZoghjJ0jX6gn8H34FfwO/gzpwaDXvMSLVjw9 xbzTvYt</latexit><latexit sha1_base64="BLy/mrimM5+hXMxMSzC3ucJpkk8=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71lURnW2E0ijrDq4D0IES9HZ1tD27otGCV4toxCdbGJCpdUoNxgkneDGlleQnsAnIee6hBcZvUXakNfuM9U5wVxh/tcOf9X1GDsnamUs9U4M7tcqx1rovFlcveJ7XQZeW4Zv NEWSWxK3DbN54Kw5mTMw+AGeFrxewcDDDnpzOkml+xQinQ05p+4q6JSVJTPziHcUgwNaBz39vmAm/fwJwnu2hHbCVLtM/gDmUT76wScTju3531GT6osonHd0L6zmv91an86z9ofevFqgQzr0+Byf1kwNTUD1BKTIXPSZrlbJf5Qj9tnXd/+0Uhy2uxCo7HI0JG5Ms43NvvV2YDvUKv0VtE0C7aQx/REZoghjJ0jX6gn8H34FfwO/gzpwaDXvMSLVjw9 xbzTvYt</latexit><latexit sha1_base64="BLy/mrimM5+hXMxMSzC3ucJpkk8=">AAADDXicbVLLatwwFNW4r3TatEm77EbUFLoogzVZpMs0IVAohbR0koBlwrVGdkQk2UhywmD8B4Gu2j /prnTbb+iHZB/ZY0jncUHS4d5zdB/ctJTCuij6Nwju3X/w8NHG4+GTp5vPnm9tvzi2RWUYn7BCFuY0Bcul0HzihJP8tDQcVCr5SXpx0MZPLrmxotDf3KzkiYJci0wwcN71lURnW2E0ijrDq4D0IES9HZ1tD27otGCV4toxCdbGJCpdUoNxgkneDGlleQnsAnIee6hBcZvUXakNfuM9U5wVxh/tcOf9X1GDsnamUs9U4M7tcqx1rovFlcveJ7XQZeW4Zv NEWSWxK3DbN54Kw5mTMw+AGeFrxewcDDDnpzOkml+xQinQ05p+4q6JSVJTPziHcUgwNaBz39vmAm/fwJwnu2hHbCVLtM/gDmUT76wScTju3531GT6osonHd0L6zmv91an86z9ofevFqgQzr0+Byf1kwNTUD1BKTIXPSZrlbJf5Qj9tnXd/+0Uhy2uxCo7HI0JG5Ms43NvvV2YDvUKv0VtE0C7aQx/REZoghjJ0jX6gn8H34FfwO/gzpwaDXvMSLVjw9 xbzTvYt</latexit>
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<latexit sha1_base64="69XeHQEfPcVHJeJuFnnP7otQJLo="></latexit><latexit sha1_base64="69XeHQEfPcVHJeJuFnnP7otQJLo="></latexit><latexit sha1_base64="69XeHQEfPcVHJeJuFnnP7otQJLo="></latexit><latexit sha1_base64="69XeHQEfPcVHJeJuFnnP7otQJLo="></latexit>
A subsystem orbital angular momentum, LAz
<latexit sha1_base64="4MsY/lhniJ7/a8ffsCcqzu5MbAo=">AAADPHicbVJLb9QwEPaGV1ko3ZYjF4ssEodqibcHOHaLQEiAVCS2rZSE1cTrTa3aTmQ7RUuUn8GvQe IEP4I7N8QRzjjZSGUfIyUezXzfPD5NkgtubBD86HjXrt+4eWvrdvfO3e17O73dvROTFZqyMc1Eps8SMExwxcaWW8HOcs1AJoKdJhfP6/zpJdOGZ+q9necslpAqPuMUrAtNek/6oz42RWLmxjKJM51wCwKDSgsBGstMMmULuY/7byafPoz6k54fDILG8LpDWsdHrR1Pdjt/omlGi7oOFWBMSILcxiVoy6lgVTcqDMuBXkDKQucqkMzEZbNZhR+5yBTPMu 0+ZXET/Z9RgjRmLhOHlGDPzWquDm7KhYWdPYtLrvLCMkUXjWaFwDbDtUx4yjWjVsydA1RzNyum56CBWidmN1LsI82kBDUto9fMViGJy8jpbDH2CY6008/ttr2EO9KwwIkm2wBrygrsLdgXogoP1oHYH7bvweYOI5lX4fCKGO07rvs1LPe6AnVsM1nmoBfzSdCpUwZ0GTkBhcARdz1JtdrtMl3ap57zqrY7FLJ6FuvOyXBAyIC8G/qHL9uT2UIP0EP0G BH0FB2iV+gYjRFFn9EX9A199756P71f3u8F1Ou0nPtoyby//wDkcwhr</latexit><latexit sha1_base64="4MsY/lhniJ7/a8ffsCcqzu5MbAo=">AAADPHicbVJLb9QwEPaGV1ko3ZYjF4ssEodqibcHOHaLQEiAVCS2rZSE1cTrTa3aTmQ7RUuUn8GvQe IEP4I7N8QRzjjZSGUfIyUezXzfPD5NkgtubBD86HjXrt+4eWvrdvfO3e17O73dvROTFZqyMc1Eps8SMExwxcaWW8HOcs1AJoKdJhfP6/zpJdOGZ+q9necslpAqPuMUrAtNek/6oz42RWLmxjKJM51wCwKDSgsBGstMMmULuY/7byafPoz6k54fDILG8LpDWsdHrR1Pdjt/omlGi7oOFWBMSILcxiVoy6lgVTcqDMuBXkDKQucqkMzEZbNZhR+5yBTPMu 0+ZXET/Z9RgjRmLhOHlGDPzWquDm7KhYWdPYtLrvLCMkUXjWaFwDbDtUx4yjWjVsydA1RzNyum56CBWidmN1LsI82kBDUto9fMViGJy8jpbDH2CY6008/ttr2EO9KwwIkm2wBrygrsLdgXogoP1oHYH7bvweYOI5lX4fCKGO07rvs1LPe6AnVsM1nmoBfzSdCpUwZ0GTkBhcARdz1JtdrtMl3ap57zqrY7FLJ6FuvOyXBAyIC8G/qHL9uT2UIP0EP0G BH0FB2iV+gYjRFFn9EX9A199756P71f3u8F1Ou0nPtoyby//wDkcwhr</latexit><latexit sha1_base64="4MsY/lhniJ7/a8ffsCcqzu5MbAo=">AAADPHicbVJLb9QwEPaGV1ko3ZYjF4ssEodqibcHOHaLQEiAVCS2rZSE1cTrTa3aTmQ7RUuUn8GvQe IEP4I7N8QRzjjZSGUfIyUezXzfPD5NkgtubBD86HjXrt+4eWvrdvfO3e17O73dvROTFZqyMc1Eps8SMExwxcaWW8HOcs1AJoKdJhfP6/zpJdOGZ+q9necslpAqPuMUrAtNek/6oz42RWLmxjKJM51wCwKDSgsBGstMMmULuY/7byafPoz6k54fDILG8LpDWsdHrR1Pdjt/omlGi7oOFWBMSILcxiVoy6lgVTcqDMuBXkDKQucqkMzEZbNZhR+5yBTPMu 0+ZXET/Z9RgjRmLhOHlGDPzWquDm7KhYWdPYtLrvLCMkUXjWaFwDbDtUx4yjWjVsydA1RzNyum56CBWidmN1LsI82kBDUto9fMViGJy8jpbDH2CY6008/ttr2EO9KwwIkm2wBrygrsLdgXogoP1oHYH7bvweYOI5lX4fCKGO07rvs1LPe6AnVsM1nmoBfzSdCpUwZ0GTkBhcARdz1JtdrtMl3ap57zqrY7FLJ6FuvOyXBAyIC8G/qHL9uT2UIP0EP0G BH0FB2iV+gYjRFFn9EX9A199756P71f3u8F1Ou0nPtoyby//wDkcwhr</latexit><latexit sha1_base64="4MsY/lhniJ7/a8ffsCcqzu5MbAo=">AAADPHicbVJLb9QwEPaGV1ko3ZYjF4ssEodqibcHOHaLQEiAVCS2rZSE1cTrTa3aTmQ7RUuUn8GvQe IEP4I7N8QRzjjZSGUfIyUezXzfPD5NkgtubBD86HjXrt+4eWvrdvfO3e17O73dvROTFZqyMc1Eps8SMExwxcaWW8HOcs1AJoKdJhfP6/zpJdOGZ+q9necslpAqPuMUrAtNek/6oz42RWLmxjKJM51wCwKDSgsBGstMMmULuY/7byafPoz6k54fDILG8LpDWsdHrR1Pdjt/omlGi7oOFWBMSILcxiVoy6lgVTcqDMuBXkDKQucqkMzEZbNZhR+5yBTPMu 0+ZXET/Z9RgjRmLhOHlGDPzWquDm7KhYWdPYtLrvLCMkUXjWaFwDbDtUx4yjWjVsydA1RzNyum56CBWidmN1LsI82kBDUto9fMViGJy8jpbDH2CY6008/ttr2EO9KwwIkm2wBrygrsLdgXogoP1oHYH7bvweYOI5lX4fCKGO07rvs1LPe6AnVsM1nmoBfzSdCpUwZ0GTkBhcARdz1JtdrtMl3ap57zqrY7FLJ6FuvOyXBAyIC8G/qHL9uT2UIP0EP0G BH0FB2iV+gYjRFFn9EX9A199756P71f3u8F1Ou0nPtoyby//wDkcwhr</latexit>
LAz<latexit sha1_base64="YR8gQUG+ORmBtFZXxOdmmGqiSf4=">AAADEHicbVJNi9QwGM7Ur3V0dVePXsIWYQ8yNLMHPc6uCIIKKzi7C00d3mYy3bBJWpJ0ZSz9DYIn/S fexKv/QPDgn/Bu2g6s8/FCm4fnfZ68HyQtpLAuin71gmvXb9y8tXW7f+fu9r37O7sPTmxeGsbHLJe5OUvBcik0HzvhJD8rDAeVSn6aXjxv8qeX3FiR63duXvBEQabFTDBwnhq/nnx8fzjZCaNB1AZeB2QBwtHe/u8/CKHjyW7vL53mrFRcOybB2phEhUsqME4wyes+LS0vgF1AxmMPNShuk6rttsaPPTPFs9z4Tzvcsv87KlDWzlXqlQrcuV3NNeSmXF y62bOkErooHdesKzQrJXY5bkbHU2E4c3LuATAjfK+YnYMB5vyC+lTzDyxXCvS0oq+4q2OSVNTvzmEcEkwN6MzPtr2kOzLQ6WSbbYWNZUX2BtwLWccH60IcDhfnweYKh6qo4+GVkT7xXv9rXf70FzTcZrMqwHT9KTCZ3wyYivoFSomp8DVJvVrtMluap+nz6m7/UMjqs1gHJ8MBIQPyloSjI9TFFnqE9tA+IugpGqGX6BiNEUMCfUJf0Nfgc/At+B786 KRBb+F5iJYi+PkPwJj58w==</latexit><latexit sha1_base64="MSeSA4sjsHV8yMENX4pgOu7Z2y8=">AAADEHicbVJNa9RAGJ6NX3W1ttWjl6FB6EGWzPZQj9uKIKhQodsWkri8mZ1Nh85Mwsyksob8BsGTpX /Em3jUfyD2b3h3kizU/XghmYfnfZ55P5gkF9zYIPjd8W7dvnP33tr97oOH6482NrceH5us0JQNaSYyfZqAYYIrNrTcCnaaawYyEewkOX9Z508umDY8U0d2mrNYQqr4hFOwjhq+HX36sD/a9INe0AReBmQG/MH2zvWfvZ9Xh6Otzt9onNFCMmWpAGNCEuQ2LkFbTgWrulFhWA70HFIWOqhAMhOXTbcVfuaYMZ5k2n3K4ob931GCNGYqE6eUYM/MYq4mV+ XCwk5exCVXeWGZom2hSSGwzXA9Oh5zzagVUweAau56xfQMNFDrFtSNFPtIMylBjcvoDbNVSOIycruzGPsERxpU6mZbn9MdaGh1osk2wtqyIHsH9pWowt1lIfb7s3N3dYV9mVdh/8YYPXde92tc7nQX1Nxqs8xBt/1J0KnbDOgycgsUAkfc1STVYrWLdG6eus+bu91DIYvPYhkc93uE9Mh74g8OUBtr6CnaRjuIoD00QK/RIRoiijj6jL6iS++L98377 v1opV5n5nmC5sL79Q+t4vuJ</latexit><latexit sha1_base64="MSeSA4sjsHV8yMENX4pgOu7Z2y8=">AAADEHicbVJNa9RAGJ6NX3W1ttWjl6FB6EGWzPZQj9uKIKhQodsWkri8mZ1Nh85Mwsyksob8BsGTpX /Em3jUfyD2b3h3kizU/XghmYfnfZ55P5gkF9zYIPjd8W7dvnP33tr97oOH6482NrceH5us0JQNaSYyfZqAYYIrNrTcCnaaawYyEewkOX9Z508umDY8U0d2mrNYQqr4hFOwjhq+HX36sD/a9INe0AReBmQG/MH2zvWfvZ9Xh6Otzt9onNFCMmWpAGNCEuQ2LkFbTgWrulFhWA70HFIWOqhAMhOXTbcVfuaYMZ5k2n3K4ob931GCNGYqE6eUYM/MYq4mV+ XCwk5exCVXeWGZom2hSSGwzXA9Oh5zzagVUweAau56xfQMNFDrFtSNFPtIMylBjcvoDbNVSOIycruzGPsERxpU6mZbn9MdaGh1osk2wtqyIHsH9pWowt1lIfb7s3N3dYV9mVdh/8YYPXde92tc7nQX1Nxqs8xBt/1J0KnbDOgycgsUAkfc1STVYrWLdG6eus+bu91DIYvPYhkc93uE9Mh74g8OUBtr6CnaRjuIoD00QK/RIRoiijj6jL6iS++L98377 v1opV5n5nmC5sL79Q+t4vuJ</latexit><latexit sha1_base64="Gq2JprTgPnQ2kYY3WiaSDsbqw24=">AAADEHicbVLLbtQwFPWEVxkotLBkYxEhsUCjeLqAZR9CqgRIRWLaSnEY3Xg8qVXbiWyn1RDlGyqxgj 9hh9jyB3xI93Uykco8rmT76N5zfB+6aSGFdVH0rxfcuXvv/oONh/1HjzefPN3afnZs89IwPmK5zM1pCpZLofnICSf5aWE4qFTyk/T8oImfXHBjRa6/uFnBEwWZFlPBwHnX6OP429e98VYYDaLW8CogHQhRZ0fj7d41neSsVFw7JsHamESFSyowTjDJ6z4tLS+AnUPGYw81KG6Tqq22xq+8Z4KnufFHO9x6/1dUoKydqdQzFbgzuxxrnOticemm75JK6K J0XLN5omkpsctx0zqeCMOZkzMPgBnha8XsDAww5wfUp5pfslwp0JOKfuCujklSUT87h3FIMDWgM9/b5gJv38CcJ9toS2wkS7RP4N7LOt5ZJeJw2L076zPsqaKOh7dC+sZr/dWq/Os/aHzrxaoAM69Pgcn8ZMBU1A9QSkyFz0nq5WwX2UI/TZ23f/tFIctrsQqOhwNCBuQzCXf3u5XZQC/QS/QaEfQW7aJDdIRGiCGBrtAP9DP4HvwKfgd/5tSg12meo wUL/t4AF9P3rQ==</latexit>
FIG. 1. (color online) Orbital entanglement spectrum of the
Ψ2¯
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2/5 parton state for N = 8 electrons at a flux 2Q = 22
on the sphere. The entanglement spectrum is calculated with
respect to two subsystems, A and B, with NA = NB = 4
electrons and lA = 12 and lB = 11 orbitals, respectively. The
entanglement levels are labeled by the z-component of the to-
tal orbital angular momentum of the A subsystem, LAz . For
comparison, in the inset we show the corresponding entan-
glement spectrum for ΨaRR32/5 . The multiplicities of low-lying
levels (starting from LAz = 20, going from left to right) are
given by 1, 2, 5, . . . and are identical for the two states.
comprised of 2k upstream-moving chiral fermion modes
and 1 downstream-moving chiral mode, giving a chiral
central charge c−,MF = −2k+1. The gauge projection in
the edge theory requires us to project out modes trans-
forming non-trivially under the U(1)×SU(k) gauge sym-
metry, which leads to the [U(1)k+1×U(2k)−1]/[U(1)−1×
SU(k)−2] coset CFT54–56. The total central charge is
c− = c−,MF − c−,gauge, where c−,gauge = −1 − 2(k2 −
1)/(k + 2) is the chiral central charge of the gauge de-
grees of freedom54. We thus obtain c− = 1− 3k/(k+ 2),
which precisely matches the chiral central charge of the
aRRk state5,42.
We note that a number of field theories for RR states
have been described previously, such as an SU(2)k×U(1)
CS theory and a U(1) × Sp(k)1 CS theory57,58. The
equivalence between these two theories is related to
level-rank duality55,57. Those results imply that the
edge theory of the aRR states can be described by a
U(1)1×SU(2)−k×U(1) WZW theory or, equivalently, by
a dual U(1)1×Sp(k)−1×U(1) WZW theory. Our results
imply that a [U(1)k+1 × U(2k)−1]/[U(1)−1 × SU(k)−2]
coset CFT can also describe the edge excitations of the
aRR states, which suggests another non-trivial duality
among these theories. We leave a detailed study of these
dualities for future work.
Discussion.— A major advantage of our parton wave
functions is that they can be constructed for large sys-
tems. As a proof of principle, we numerically demon-
strate that the smallest charge quasiparticle (QP) of the
2/5 parton state carries a charge −e/5, where −e < 0
is the charge of the electron32. To this end, we create
a model state at filling factor ν = 2/5 with two far-
40
<latexit sha1_base64="h4v7VW0C9kW 2zw/T7p+8U0jyVuQ=">AAADDHicbVJNa9VAFJ0Xv+rTaqtLN4NBcCEl87rQnVUpCi K04GsLSSg38+alQ2cmYWZSeYT8AsGV/hN3Irhy4T9w6Y9w703yoL6PC8kczj1n7ge TlUo6H0W/B8GVq9eu39i4Obx1e/PO3a3te0euqCwXY16owp5k4ISSRoy99EqclFa AzpQ4zs5ftfnjC2GdLMx7PytFqiE3cio5eKQOo9OtMNqJuqCrgM1B+PzXn9c/CCEH p9uDv8mk4JUWxnMFzsUsKn1ag/WSK9EMk8qJEvg55CJGaEALl9Zdpw19hMyETguLn /G0Y/931KCdm+kMlRr8mVvOteS6XFz56bO0lqasvDC8LzStFPUFbcemE2kF92qGAL iV2CvlZ2CBe1zOMDHiAy+0BjOpk7fCNzFL6wT35ikNGU0smBxn21zQvbTQ61SX7YS tZUn2Dvy+auLdVSENR/Nzd32FF7ps4tGlMXmCXvx1LjzxgpZbb9Yl2L4/DTbHzYCt E1ygUjSRWJM1y9Uu8oV52j4v78aHwpafxSo4Gu0wxIcs3NsnfWyQB+QheUwYeUr2y BtyQMaEE0E+ks/kS/Ap+Bp8C7730mAw99wnCxH8/Aefuvjk</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="0c4FE+EwPM3 RQqSezUyR4EN+quo=">AAAC/XicbVLNatwwENY6bZNukzY55yK6FHoowd4cmmN/KB RCIYVuErBNGMtaR0SSjTROWIxfoPTWN8mt9En6IL137F1I92dA0sfM92l+mKzSymM Y/hkEW48eP9neeTp8tjvce/5if/fcl7UTciJKXbrLDLzUysoJKtTysnISTKblRXb zsYtf3ErnVWm/4aySqYHCqqkSgOQ6u9ofhUdhb3wdRAswYgu7Ohj8TfJS1EZaFBq8 j6OwwrQBh0po2Q6T2ssKxA0UMiZowUifNn2dLX9FnpxPS0fHIu+9/ysaMN7PTEZMA 3jtV2Odc1MsrnF6kjbKVjVKK+aJprXmWPKuaZ4rJwXqGQEQTlGtXFyDA4E0mmFi5Z 0ojQGbN8mpxDaO0iahqSHno4gnDmxBve0t8T44mPN0H+2JnWSF9gXwk27j43UiH40 X7/HmDO9N1cbjB2HyhrR09Sp66YPOt1lsKnDz+gy4giYDrklogFrzRFHOqF3Ndlss 9dPV+fA37Um0uhXr4Hx8FBH+GrIddshestcsYm/ZO/aZnbEJEyxn39nP4EdwH/ya7 1MwWCzWAVuy4Pc/FCLzUg==</latexit><latexit sha1_base64="a1AGF8NN75o lk2Cdi0KZbMrZvDg=">AAAC/XicbVJLa9wwENa6j6TbpE3OvYguhR5KsDeH5tgHhU IppNBNApYJY63WEZFkI40TFuNfUOip/Se99Zf0h/TesXch3ceApI+Z79M8mLwyOmA c/xlE9+4/eLiz+2j4eG//ydOD4d5ZKGsv1USWpvQXOQRltFMT1GjUReUV2Nyo8/z 6fRc/v1E+6NJ9xXmlMguF0zMtAcn1Jb48GMVHcW98EyRLMGJLO708HPwV01LWVjmU BkJIk7jCrAGPWhrVDkUdVAXyGgqVEnRgVciavtKWvyDPlM9KT8ch773/KxqwIcxtT kwLeBXWY51zWyytcXaSNdpVNSonF4lmteFY8q5tPtVeSTRzAiC9plq5vAIPEmk4Q+ HUrSytBTdtxCeFbZpkjaC5IeejhAsPrqDe9ld47zwseKaP9sROskb7DPjBtOnxJpG Pxsv3eHuGt7Zq0/GdULwiLV29il76oPNtF9sK/KI+C76gyYBvBA3QGC405Uza9Ww3 xUo/XZ13f9OiJOtrsQnOxkcJYbbLnrHn7CVL2Gv2hn1kp2zCJFPsG/vBfkbfo1+Ld YoGy706ZCsW/f4HoQjzMw==</latexit><latexit sha1_base64="a1AGF8NN75o lk2Cdi0KZbMrZvDg=">AAAC/XicbVJLa9wwENa6j6TbpE3OvYguhR5KsDeH5tgHhU IppNBNApYJY63WEZFkI40TFuNfUOip/Se99Zf0h/TesXch3ceApI+Z79M8mLwyOmA c/xlE9+4/eLiz+2j4eG//ydOD4d5ZKGsv1USWpvQXOQRltFMT1GjUReUV2Nyo8/z 6fRc/v1E+6NJ9xXmlMguF0zMtAcn1Jb48GMVHcW98EyRLMGJLO708HPwV01LWVjmU BkJIk7jCrAGPWhrVDkUdVAXyGgqVEnRgVciavtKWvyDPlM9KT8ch773/KxqwIcxtT kwLeBXWY51zWyytcXaSNdpVNSonF4lmteFY8q5tPtVeSTRzAiC9plq5vAIPEmk4Q+ HUrSytBTdtxCeFbZpkjaC5IeejhAsPrqDe9ld47zwseKaP9sROskb7DPjBtOnxJpG Pxsv3eHuGt7Zq0/GdULwiLV29il76oPNtF9sK/KI+C76gyYBvBA3QGC405Uza9Ww3 xUo/XZ13f9OiJOtrsQnOxkcJYbbLnrHn7CVL2Gv2hn1kp2zCJFPsG/vBfkbfo1+Ld YoGy706ZCsW/f4HoQjzMw==</latexit><latexit sha1_base64="LSRIArjV4Xm o4s6OW/Lzzz/wanU=">AAADCHicbVLNitRAEO6Jf+vo6q5XL41B8CBLMnvQ46osCC Ks4OwuJGGp9NRkm+3uhO7OyhDyBIInfRNvXn0JH8S7lUxgnZ+C7v6o+r6uHyqvlHQ +iv6Mglu379y9t3N//ODh7qPHe+P9U1fWVuBUlKq05zk4VNLg1Euv8LyyCDpXeJZ fveviZ9donSzNZ7+oMNNQGDmXAjy5PkUXe2F0EPXGN0E8gJANdnKxP/qbzkpRazRe KHAuiaPKZw1YL4XCdpzWDisQV1BgQtCARpc1faUtf06eGZ+Xlo7xvPf+r2hAO7fQO TE1+Eu3Huuc22JJ7eevs0aaqvZoxDLRvFbcl7xrm8+kReHVggAIK6lWLi7BgvA0nH Fq8IsotQYza9IP6NskzpqU5uY5D2OeWjAF9ba7wntrYclTfbQndpI12kfwx6pNDje JPJwM7+H2DG901SaTG2H6krR09Sp66YPOt12sK7DL+jTYgiYDtklpgErxVFLOuF3P dl2s9NPVefM3LUq8vhab4HRyEBMOj46HhdlhT9kz9oLF7BU7Yu/ZCZsywZB9Zd/Zj +Bb8DP4tSQGo0HxhK1Y8PsfMNz0pw==</latexit><latexit sha1_base64="7FTTpBsoIR4 2bapkJf3bkHjIsVk=">AAADDHicbVLNatwwENa6f+m2aZPm2IuoKfRQgrU5pMe0JV AIhQS6ScA2YazVOiKSbCQ5ZTF+gkJP7Zv0VnLNO/RBeu/Ya0j3Z0DSx8z3aX6YrFT S+Sj6Mwju3X/w8NHG4+GTp5vPnm9tvzh1RWW5GPNCFfY8AyeUNGLspVfivLQCdKb EWXb1sY2fXQvrZGG++FkpUg25kVPJwaPrJLrYCqPdqDO6ClgPQtLb8cX24G8yKXil hfFcgXMxi0qf1mC95Eo0w6RyogR+BbmIERrQwqV1V2lDX6NnQqeFxWM87bz/K2rQz s10hkwN/tItx1rnulhc+em7tJamrLwwfJ5oWinqC9q2TSfSCu7VDAFwK7FWyi/BAv c4nGFixFdeaA1mUidHwjcxS+sE5+YpDRlNLJgce9tc4H2wMOepLtoRW8kS7TP4Q9X Ee6tEGo76d299hve6bOLRnTB5i1q8OhW++EHrWy/WJdh5fRpsjpMBWyc4QKVoIjEn a5azXecL/bR13v2Ni8KW12IVnI52GeITFh4c9iuzQV6SV+QNYWSfHJBP5JiMCSeCf CM/yM/ge/Ar+B3czKnBoNfskAULbv8BSzL18w==</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="BpdQro6ppxJ NqWuGkPJ7tVc6e54=">AAADDHicbVJLa9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoi BCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y 8mLSQwrog+NPzVm7cvHV79U7/7r21++sbm1tHNi8N40OWy9ycpGC5FJoPnXCSnxS Gg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5e Xh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0n Bv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkx MEwIzAXik7AwPM4XL6seYfWa4U6FEVv+OujsKkinFvjlI/pLEBneFsazO6PQOdTrb ZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLc DJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQwvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8 pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="7FTTpBsoIR4 2bapkJf3bkHjIsVk=">AAADDHicbVLNatwwENa6f+m2aZPm2IuoKfRQgrU5pMe0JV AIhQS6ScA2YazVOiKSbCQ5ZTF+gkJP7Zv0VnLNO/RBeu/Ya0j3Z0DSx8z3aX6YrFT S+Sj6Mwju3X/w8NHG4+GTp5vPnm9tvzh1RWW5GPNCFfY8AyeUNGLspVfivLQCdKb EWXb1sY2fXQvrZGG++FkpUg25kVPJwaPrJLrYCqPdqDO6ClgPQtLb8cX24G8yKXil hfFcgXMxi0qf1mC95Eo0w6RyogR+BbmIERrQwqV1V2lDX6NnQqeFxWM87bz/K2rQz s10hkwN/tItx1rnulhc+em7tJamrLwwfJ5oWinqC9q2TSfSCu7VDAFwK7FWyi/BAv c4nGFixFdeaA1mUidHwjcxS+sE5+YpDRlNLJgce9tc4H2wMOepLtoRW8kS7TP4Q9X Ee6tEGo76d299hve6bOLRnTB5i1q8OhW++EHrWy/WJdh5fRpsjpMBWyc4QKVoIjEn a5azXecL/bR13v2Ni8KW12IVnI52GeITFh4c9iuzQV6SV+QNYWSfHJBP5JiMCSeCf CM/yM/ge/Ar+B3czKnBoNfskAULbv8BSzL18w==</latexit>
0.5
<latexit sha1_base64="UfxPTPM13fQDYKXtPAUePkwK/Us=">AAADDnicbVJda 9RAFJ2NX3W12uqjL4NB8EGWZEvRN6ulKBShotsWklBuZmfToTOTMDOpLCE/oeCT/hPfRB+L/8BHf4Tv3iQLdT8uJHM495y5H0xaSGFdEPzuedeu37h5a+12/87d9Xv3NzY fHNq8NIyPWC5zc5yC5VJoPnLCSX5cGA4qlfwoPdtt8kfn3FiR649uWvBEQabFRDBwSH0IBtsnG34wCNqgyyCcAf/lrz9vfhJCDk42e3/jcc5KxbVjEqyNwqBwSQXGCSZ53 Y9LywtgZ5DxCKEGxW1Stb3W9AkyYzrJDX7a0Zb931GBsnaqUlQqcKd2MdeQq3JR6SYvkkroonRcs67QpJTU5bQZnI6F4czJKQJgRmCvlJ2CAeZwPf1Y808sVwr0uIr3ua ujMKli3Jyj1A9pbEBnONv6nO61gU4n22wrbCwLsnfg9mQdbS0LqT+cnVurK7xSRR0Nr4zxM/Tir3XhiRc03GqzKsB0/SkwGW4GTBXjAqWkscCaYb1Y7Tybm6fp8+pufCjh 4rNYBofDQYj4fejv7JEu1sgj8pg8JSF5TnbIW3JARoSRjFyQL+Sr99n75n33fnRSrzfzPCRz4V3+A/Nh+Vs=</latexit><latexit sha1_base64="7Y1qofbetg2ktcPC+dKz0ynWfig=">AAADDnicbVJNa 9RAGJ6NX3W12qo3L4NB8CBLskXsrVUpCiJUdNtCEsqb2dl06MwkzEwqa8hPEDzpv/DoTbyK/8Bjf4R33yQLdT9eSObheZ9n3g8mLaSwLgj+9LxLl69cvbZ2vX/j5vqt2xu bdw5sXhrGRyyXuTlKwXIpNB854SQ/KgwHlUp+mJ6+aPKHZ9xYkev3blrwREGmxUQwcEi9CwZPjjf8YBC0QZdBOAP+zu/zl9/ufTzfP97s/Y3HOSsV145JsDYKg8IlFRgnm OR1Py4tL4CdQsYjhBoUt0nV9lrTh8iM6SQ3+GlHW/Z/RwXK2qlKUanAndjFXEOuykWlm2wnldBF6bhmXaFJKanLaTM4HQvDmZNTBMCMwF4pOwEDzOF6+rHmH1iuFOhxFb /mro7CpIpxc45SP6SxAZ3hbOtzuucGOp1ss62wsSzI3oDbk3W0tSyk/nB2bq2u8EwVdTS8MMaP0Yu/1oUnXtBwq82qANP1p8BkuBkwVYwLlJLGAmuG9WK1s2xunqbPi7vx oYSLz2IZHAwHIeK3ob+7R7pYI/fJA/KIhOQp2SWvyD4ZEUYy8ol8IV+9z95374f3s5N6vZnnLpkL79c/Uv76uA==</latexit><latexit sha1_base64="7Y1qofbetg2ktcPC+dKz0ynWfig=">AAADDnicbVJNa 9RAGJ6NX3W12qo3L4NB8CBLskXsrVUpCiJUdNtCEsqb2dl06MwkzEwqa8hPEDzpv/DoTbyK/8Bjf4R33yQLdT9eSObheZ9n3g8mLaSwLgj+9LxLl69cvbZ2vX/j5vqt2xu bdw5sXhrGRyyXuTlKwXIpNB854SQ/KgwHlUp+mJ6+aPKHZ9xYkev3blrwREGmxUQwcEi9CwZPjjf8YBC0QZdBOAP+zu/zl9/ufTzfP97s/Y3HOSsV145JsDYKg8IlFRgnm OR1Py4tL4CdQsYjhBoUt0nV9lrTh8iM6SQ3+GlHW/Z/RwXK2qlKUanAndjFXEOuykWlm2wnldBF6bhmXaFJKanLaTM4HQvDmZNTBMCMwF4pOwEDzOF6+rHmH1iuFOhxFb /mro7CpIpxc45SP6SxAZ3hbOtzuucGOp1ss62wsSzI3oDbk3W0tSyk/nB2bq2u8EwVdTS8MMaP0Yu/1oUnXtBwq82qANP1p8BkuBkwVYwLlJLGAmuG9WK1s2xunqbPi7vx oYSLz2IZHAwHIeK3ob+7R7pYI/fJA/KIhOQp2SWvyD4ZEUYy8ol8IV+9z95374f3s5N6vZnnLpkL79c/Uv76uA==</latexit><latexit sha1_base64="GSuWsl8LWgxtKPcyJKvEf+Cxv8s=">AAADDnicbVLda hQxFM6OP62r1VYvvQkOgheyzGwRvWyVgiBCRbctTIZyJpudhiaZIclUlmEeQfBK38Q78dZX8EG898zsQN2fA0k+zvm+nB9OVirpfBT9GQQ3bt66vbV9Z3j33s79B7t7D09 cUVkuJrxQhT3LwAkljZh46ZU4K60AnSlxml2+aeOnV8I6WZhPfl6KVENu5Exy8Oj6GI1enO+G0SjqjK6DuAch6e34fG/wl00LXmlhPFfgXBJHpU9rsF5yJZohq5wogV9CL hKEBrRwad3V2tCn6JnSWWHxGE877/+KGrRzc50hU4O/cKux1rkpllR+9iqtpSkrLwxfJJpVivqCto3TqbSCezVHANxKrJXyC7DAPY5nyIz4zAutwUxr9k74JonTmuHkPK VhTJkFk2NvO0u81xYWPNVFO2IrWaG9B3+kmmR/nUjDcf/ub85wqMsmGV8L2XPU4tWp8MUPWt9msS7BLurTYHOcDNia4QCVokxizrhZzXaVL/XT1nn9Ny5KvLoW6+BkPIoR f4jDg6N+ZbbJY/KEPCMxeUkOyFtyTCaEk5x8Id/I9+Br8CP4GfxaUINBr3lEliz4/Q+e2fZq</latexit>
 0.5
<latexit sha1_bas e64="ULH1Ep/QpdNpideNiYIXljVwoI0 =">AAADD3icbVJda9RAFL0bq9bVta0++j IYBB90SbaIPq5KQRChgtsWklBuZmezQ2 cmYWZSWUL+guCT/gpffZO++hP8Ib47SR bqflxI5nDuOXM/mLQQ3Ngg+NPzbuzcvHV 7907/7r3B/b39gwcnJi81ZROai1yfpWi Y4IpNLLeCnRWaoUwFO00v3jb500umDc/V J7soWCIxU3zGKdqGeh4MX5zv+8EwaINs gnAJ/PHgx84VAByfH/T+xtOclpIpSwUaE 4VBYZMKteVUsLofl4YVSC8wY5GDCiUzS dU2W5MnjpmSWa7dpyxp2f8dFUpjFjJ1S ol2btZzDbktF5V29iqpuCpKyxTtCs1KQW xOmsnJlGtGrVg4gFRz1yuhc9RIrdtPP1 bsM82lRDWt4vfM1lGYVLFbnSXED0msUWV utsGK7o3GTifabCtsLGuyD2iPRB0dbgq JP1qeh9srvJZFHY2ujfEz53W/1uVOd0H DbTfLAnXXn0Sduc2grmK3QCFIzF3NsF6v dpmtzNP0eX23eyjh+rPYBCejYejwx9Af H0EXu/AIHsNTCOEljOEdHMMEKMzhC3yD7 95X76f3y7vqpF5v6XkIK+H9/geWSvhg< /latexit><latexit sha1_bas e64="75Yh/KfxwAou7XbtoZQkY5PZ400 =">AAADD3icbVJNa9RAGJ6Nq9bVta0evY wGwYMumS2ix7VSEESo4LaVJJQ3s7PZoT OTMDOpLCF/oeDJ/opevUmv/gR/iHcnyU LdjxeSeXje55n3g0lywY0Ngj8d71b39p2 7W/d69x/0H27v7D46MlmhKRvTTGT6JAH DBFdsbLkV7CTXDGQi2HFy9r7OH58zbXim vth5zmIJqeJTTsHW1Ktg8Pp0xw8GQRN4 HZAF8Ef9q+7116fdw9Pdzt9oktFCMmWpA GNCEuQ2LkFbTgWrelFhWA70DFIWOqhAM hOXTbMVfu6YCZ5m2n3K4ob931GCNGYuE 6eUYGdmNVeTm3JhYadv45KrvLBM0bbQtB DYZrieHE+4ZtSKuQNANXe9YjoDDdS6/f Qixb7RTEpQkzL6yGwVkriM3Oosxj7BkQa Vutn6S7p9Da1ONNlGWFtWZJ/AHogq3Fs XYn+4OPc2V3gn8yoc3hijl87rfo3Lne6 Cmttsljnotj8JOnWbAV1GboFC4Ii7mqRa rXaeLs1T93lzt3soZPVZrIOj4YA4/Jn4 owPUxhZ6gp6hF4igN2iEPqBDNEYUzdAF+ oEuve/eT++Xd91Kvc7C8xgthff7H866+ N4=</latexit><latexit sha1_bas e64="75Yh/KfxwAou7XbtoZQkY5PZ400 =">AAADD3icbVJNa9RAGJ6Nq9bVta0evY wGwYMumS2ix7VSEESo4LaVJJQ3s7PZoT OTMDOpLCF/oeDJ/opevUmv/gR/iHcnyU LdjxeSeXje55n3g0lywY0Ngj8d71b39p2 7W/d69x/0H27v7D46MlmhKRvTTGT6JAH DBFdsbLkV7CTXDGQi2HFy9r7OH58zbXim vth5zmIJqeJTTsHW1Ktg8Pp0xw8GQRN4 HZAF8Ef9q+7116fdw9Pdzt9oktFCMmWpA GNCEuQ2LkFbTgWrelFhWA70DFIWOqhAM hOXTbMVfu6YCZ5m2n3K4ob931GCNGYuE 6eUYGdmNVeTm3JhYadv45KrvLBM0bbQtB DYZrieHE+4ZtSKuQNANXe9YjoDDdS6/f Qixb7RTEpQkzL6yGwVkriM3Oosxj7BkQa Vutn6S7p9Da1ONNlGWFtWZJ/AHogq3Fs XYn+4OPc2V3gn8yoc3hijl87rfo3Lne6 Cmttsljnotj8JOnWbAV1GboFC4Ii7mqRa rXaeLs1T93lzt3soZPVZrIOj4YA4/Jn4 owPUxhZ6gp6hF4igN2iEPqBDNEYUzdAF+ oEuve/eT++Xd91Kvc7C8xgthff7H866+ N4=</latexit><latexit sha1_bas e64="GzXTj6eFTRDIHSpzfi/7r9W1gyc =">AAADD3icbVLditQwFM7Uv3V0dVcvvQ kWwQsdmllEL1dlQRBhBWd3oS3LaSbTCZ ukJUlXhtJXELzSN/FOvPURfBDvPe0U1v k5kOTjnO/L+eFkpZLOR9GfQXDt+o2bt3Z uD+/c3b13f2//wYkrKsvFhBeqsGcZOKG kERMvvRJnpRWgMyVOs4u3bfz0UlgnC/PJ L0qRasiNnEkOvnU9j0YvzvfCaBR1RjcB 60FIejs+3x/8TaYFr7QwnitwLmZR6dMar JdciWaYVE6UwC8gFzFCA1q4tO6KbegT9 EzprLB4jKed939FDdq5hc6QqcHP3Xqsd W6LxZWfvUpracrKC8OXiWaVor6gbed0Kq 3gXi0QALcSa6V8Dha4x/kMEyM+80JrMN M6eS98E7O0TnB0ntKQ0cSCybG33RXeGwt LnuqiHbGVrNE+gD9STXywSaThuH8Ptmd 4rcsmHl8Jk2eoxatT4YsftL7tYl2CXda nweY4GbB1ggNUiiYSc7JmPdtlvtJPW+fV 37gobH0tNsHJeMQQf2Th4VG/MjvkEXlM nhJGXpJD8o4ckwnhZE6+kG/ke/A1+BH8D H4tqcGg1zwkKxb8/gc9A/ah</latexit >
0
<latexit sha1_base64="h4v7VW0C9kW2zw/T7p+8U0jyVuQ=">AAADDHicbVJNa 9VAFJ0Xv+rTaqtLN4NBcCEl87rQnVUpCiK04GsLSSg38+alQ2cmYWZSeYT8AsGV/hN3Irhy4T9w6Y9w703yoL6PC8kczj1n7geTlUo6H0W/B8GVq9eu39i4Obx1e/PO3a3 te0euqCwXY16owp5k4ISSRoy99EqclFaAzpQ4zs5ftfnjC2GdLMx7PytFqiE3cio5eKQOo9OtMNqJuqCrgM1B+PzXn9c/CCEHp9uDv8mk4JUWxnMFzsUsKn1ag/WSK9EMk 8qJEvg55CJGaEALl9Zdpw19hMyETguLn/G0Y/931KCdm+kMlRr8mVvOteS6XFz56bO0lqasvDC8LzStFPUFbcemE2kF92qGALiV2CvlZ2CBe1zOMDHiAy+0BjOpk7fCNz FL6wT35ikNGU0smBxn21zQvbTQ61SX7YStZUn2Dvy+auLdVSENR/Nzd32FF7ps4tGlMXmCXvx1LjzxgpZbb9Yl2L4/DTbHzYCtE1ygUjSRWJM1y9Uu8oV52j4v78aHwpaf xSo4Gu0wxIcs3NsnfWyQB+QheUwYeUr2yBtyQMaEE0E+ks/kS/Ap+Bp8C7730mAw99wnCxH8/Aefuvjk</latexit><latexit sha1_base64="BpdQro6ppxJNqWuGkPJ7tVc6e54=">AAADDHicbVJLa 9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoiBCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y8mLSQwrog+NPzVm7cvHV79U7/7r21++s bm1tHNi8N40OWy9ycpGC5FJoPnXCSnxSGg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5eXh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8 rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0nBv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkxMEwIzAXik7AwPM4XL6seYfWa4U6FEVv+ OujsKkinFvjlI/pLEBneFsazO6PQOdTrbZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLcDJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQ wvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="BpdQro6ppxJNqWuGkPJ7tVc6e54=">AAADDHicbVJLa 9VAFJ6b+qhXax+6czMYBBdSktuF7qyVoiBCC962kIRyMnduOnRmEmYmlduQXyC40r/hyp24deE/cNkf4d6T5EK9jwPJfHzn++Y8mLSQwrog+NPzVm7cvHV79U7/7r21++s bm1tHNi8N40OWy9ycpGC5FJoPnXCSnxSGg0olP07PXzf54wturMj1BzcpeKIg02IsGDikDoPTDT/YDtqgiyCcAv/l76s33x5eXh2cbvb+xqOclYprxyRYG4VB4ZIKjBNM8 rofl5YXwM4h4xFCDYrbpGo7rekTZEZ0nBv8tKMt+7+jAmXtRKWoVODO7HyuIZflotKNXySV0EXpuGZdoXEpqctpMzYdCcOZkxMEwIzAXik7AwPM4XL6seYfWa4U6FEVv+ OujsKkinFvjlI/pLEBneFsazO6PQOdTrbZVthY5mTvwe3LOtpZFFJ/MD13lld4pYo6Glwb42foxV/rwhMvaLjlZlWA6fpTYDLcDJgqxgVKSWOBNcN6vtpFNjNP0+f13fhQ wvlnsQiOBtsh4sPQ390nXaySR+QxeUpC8pzskrfkgAwJI5x8Il/IV++z99374f3spF5v6nlAZsL79Q//SPpB</latexit><latexit sha1_base64="7FTTpBsoIR42bapkJf3bkHjIsVk=">AAADDHicbVLNa twwENa6f+m2aZPm2IuoKfRQgrU5pMe0JVAIhQS6ScA2YazVOiKSbCQ5ZTF+gkJP7Zv0VnLNO/RBeu/Ya0j3Z0DSx8z3aX6YrFTS+Sj6Mwju3X/w8NHG4+GTp5vPnm9tvzh 1RWW5GPNCFfY8AyeUNGLspVfivLQCdKbEWXb1sY2fXQvrZGG++FkpUg25kVPJwaPrJLrYCqPdqDO6ClgPQtLb8cX24G8yKXilhfFcgXMxi0qf1mC95Eo0w6RyogR+BbmIE RrQwqV1V2lDX6NnQqeFxWM87bz/K2rQzs10hkwN/tItx1rnulhc+em7tJamrLwwfJ5oWinqC9q2TSfSCu7VDAFwK7FWyi/BAvc4nGFixFdeaA1mUidHwjcxS+sE5+YpDR lNLJgce9tc4H2wMOepLtoRW8kS7TP4Q9XEe6tEGo76d299hve6bOLRnTB5i1q8OhW++EHrWy/WJdh5fRpsjpMBWyc4QKVoIjEna5azXecL/bR13v2Ni8KW12IVnI52GeIT Fh4c9iuzQV6SV+QNYWSfHJBP5JiMCSeCfCM/yM/ge/Ar+B3czKnBoNfskAULbv8BSzL18w==</latexit>
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<latexit sha1_base64="CwX46U7np4Jgr/Z8KzMb/kb5ciQ=">AAADDXicbVJNa 9VAFL0vftWn1VaXbgaD4EJK8krRXVulKIhQxdcWklBu5k3SoTOTMDOpPEL+geBK/4k7EXeC/8ClP8K9k+RBfR8Xkjmce87cDyYtBTc2CH4PvCtXr12/sXZzeOv2+p27G5v 3jkxRacrGtBCFPknRMMEVG1tuBTspNUOZCnacnr9o88cXTBteqPd2WrJEYq54xilaR73bGZ5u+MFW0AVZBuEM+Lu//rz8AQCHp5uDv/GkoJVkylKBxkRhUNqkRm05FawZx pVhJdJzzFnkoELJTFJ3rTbkkWMmJCu0+5QlHfu/o0ZpzFSmTinRnpnFXEuuykWVzZ4lNVdlZZmifaGsEsQWpJ2bTLhm1IqpA0g1d70SeoYaqXXbGcaKfaCFlKgmdfya2S YKkzp2i7OE+CGJNarczbY+p3uusdeJLtsJW8uC7A3aA9FE28tC4o9m5/bqCvuybKLRpTF+4rzu17nc6S5oudVmWaLu+5Ooc7cZ1HXsFigEibmrGTaL1S7yuXnaPi/vdg8l XHwWy+BotBU6/Db09w6gjzV4AA/hMYTwFPbgFRzCGChk8BE+wxfvk/fV++Z976XeYOa5D3Ph/fwH7c/4/Q==</latexit><latexit sha1_base64="LURp8JH5EnAYbdTk/bCP+BmnjgI=">AAADDXicbVJNa 9VAFJ0Xv+rTaqvu3AwGwYWU5BXRnVUpCiJU8bWFJJSbeZN06MwkzEwqz5B/ILjSn+HOnbgV/Acu+yPce5M8qO/jQjKHc8+Z+8GkpRTWBcGfgXfh4qXLV9auDq9dX79xc2P z1r4tKsP4mBWyMIcpWC6F5mMnnOSHpeGgUskP0pMXbf7glBsrCv3eTUueKMi1yAQDh9S7R8OjDT/YCrqgyyCcAf/p77OX3+58PNs72hz8jScFqxTXjkmwNgqD0iU1GCeY5 M0wriwvgZ1AziOEGhS3Sd212tD7yExoVhj8tKMd+7+jBmXtVKWoVOCO7WKuJVflosplT5Ja6LJyXLO+UFZJ6grazk0nwnDm5BQBMCOwV8qOwQBzuJ1hrPkHVigFelLHr7 lrojCpY1yco9QPaWxA5zjb+pzuuYFeJ7tsJ2wtC7I34HZlE20vC6k/mp3bqys8U2UTjc6N8UP04q9z4YkXtNxqsyrB9P0pMDluBkwd4wKlpLHAmmGzWO00n5un7fP8bnwo 4eKzWAb7o60Q8dvQ39klfayRu+QeeUBC8pjskFdkj4wJIxn5RL6Qr95n77v3w/vZS73BzHObzIX36x9NbPpa</latexit><latexit sha1_base64="LURp8JH5EnAYbdTk/bCP+BmnjgI=">AAADDXicbVJNa 9VAFJ0Xv+rTaqvu3AwGwYWU5BXRnVUpCiJU8bWFJJSbeZN06MwkzEwqz5B/ILjSn+HOnbgV/Acu+yPce5M8qO/jQjKHc8+Z+8GkpRTWBcGfgXfh4qXLV9auDq9dX79xc2P z1r4tKsP4mBWyMIcpWC6F5mMnnOSHpeGgUskP0pMXbf7glBsrCv3eTUueKMi1yAQDh9S7R8OjDT/YCrqgyyCcAf/p77OX3+58PNs72hz8jScFqxTXjkmwNgqD0iU1GCeY5 M0wriwvgZ1AziOEGhS3Sd212tD7yExoVhj8tKMd+7+jBmXtVKWoVOCO7WKuJVflosplT5Ja6LJyXLO+UFZJ6grazk0nwnDm5BQBMCOwV8qOwQBzuJ1hrPkHVigFelLHr7 lrojCpY1yco9QPaWxA5zjb+pzuuYFeJ7tsJ2wtC7I34HZlE20vC6k/mp3bqys8U2UTjc6N8UP04q9z4YkXtNxqsyrB9P0pMDluBkwd4wKlpLHAmmGzWO00n5un7fP8bnwo 4eKzWAb7o60Q8dvQ39klfayRu+QeeUBC8pjskFdkj4wJIxn5RL6Qr95n77v3w/vZS73BzHObzIX36x9NbPpa</latexit><latexit sha1_base64="bL493xevB7sJrnp5pgmC9em+B44=">AAADDXicbVLNa tVAFJ4b/+rVaqtLN4NBcCElc4vosioFQYQq3raQhHIyd5IOnZmEmUnlEvIGgit9E3fi1mfwQdx7khuo9+fAzHyc831zfjhZpaTzUfRnFFy7fuPmra3b4zt3t+/d39l9cOz K2nIx5aUq7WkGTihpxNRLr8RpZQXoTImT7OJNFz+5FNbJ0nzy80qkGgojc8nBo+vj8/HZThjtRb3RdcAGEJLBjs52R3+TWclrLYznCpyLWVT5tAHrJVeiHSe1ExXwCyhEj NCAFi5t+lJb+gQ9M5qXFo/xtPf+r2hAOzfXGTI1+HO3Guucm2Jx7fOXaSNNVXth+CJRXivqS9r1TWfSCu7VHAFwK7FWys/BAvc4nXFixGdeag1m1iTvhG9jljYJDs5TGj KaWDAF9ra9xHttYcFTfbQndpIV2nvwh6qN99eJNJwM7/7mDK901caTK2HyDLV49Sp88YPOt1msK7CL+jTYAicDtklwgErRRGJO1q5muyyW+unqvPobF4WtrsU6OJ7sMcQf WHhwOKzMFnlEHpOnhJEX5IC8JUdkSjjJyRfyjXwPvgY/gp/BrwU1GA2ah2TJgt//AJlH9gw=</latexit>
10
<latexit sha1_base64="tNVjEgDBhFD6FBZVcHaEFJQmP7k=">AAADDnicbVJNa 9VAFL0vftWn1VaXbgaD4EJK5nWhO6tSFESo6GsLSSg38+alQ2cmYWZSeYT8BMGV/hN3okvxH7j0R7h3kjyo7+NCModzz5n7wWSlFNZF0e9BcOnylavXNq4Pb9zcvHV7a/v OoS0qw/iYFbIwxxlaLoXmYyec5Mel4agyyY+ysxdt/uicGysK/d7NSp4qzLWYCobOU+9oNDzZCqOdqAuyCugchE9//Xn5AwAOTrYHf5NJwSrFtWMSrY1pVLq0RuMEk7wZJ pXlJbIzzHnsoUbFbVp3vTbkgWcmZFoY/2lHOvZ/R43K2pnKvFKhO7XLuZZcl4srN32S1kKXleOa9YWmlSSuIO3gZCIMZ07OPEBmhO+VsFM0yJxfzzDR/AMrlEI9qZPX3D UxTevEb84RElKSGNS5n21zQffcYK+TXbYTtpYl2Rt0+7KJd1eFJBzNz931FZ6psolHF8bkkff6X+fyp7+g5dabVYmm70+hyf1m0NSJX6CUJBG+Jm2Wq53nC/O0fV7c7R8K XX4Wq+BwtEM9fkvDvX3oYwPuwX14CBQewx68ggMYA4McPsJn+BJ8Cr4G34LvvTQYzD13YSGCn/8AiSX5Mw==</latexit><latexit sha1_base64="C6c/pwPiEkhb1i6QTWnQuqkXjJQ=">AAADDnicbVJNa 9RAGJ6NX3W1tlVvXgaD4EFKZnvQm1UpCiJUdNtCEsq7s7Pp0JlJmJlU1pCfIHjSf+HRm3gV/4HH/gjvvkkW6n68kMzD8z7PvB/MqFDS+Sj60wsuXb5y9dra9f6Nm+u3Nja 3bh+4vLRcDHmucns0AieUNGLopVfiqLAC9EiJw9HpiyZ/eCask7l576eFSDVkRk4kB4/UOxb1jzfDaDtqgy4DNgPh09/nL7/d/Xi+f7zV+5uMc15qYTxX4FzMosKnFVgvu RJ1PymdKICfQiZihAa0cGnV9lrTB8iM6SS3+BlPW/Z/RwXauakeoVKDP3GLuYZclYtLP3mSVtIUpReGd4UmpaI+p83gdCyt4F5NEQC3Enul/AQscI/r6SdGfOC51mDGVf Ja+DpmaZXg5jylIaOJBZPhbOtzuucWOp1qs62wsSzI3oDfU3W8syyk4WB27qyu8EwXdTy4MCaP0Iu/1oUnXtBwq826ANv1p8FmuBmwVYILVIomEmuyerHaWTY3T9Pnxd34 UNjis1gGB4NthvgtC3f3SBdr5B65Tx4SRh6TXfKK7JMh4SQjn8gX8jX4HHwPfgQ/O2nQm3nukLkIfv0D6LP6kA==</latexit><latexit sha1_base64="C6c/pwPiEkhb1i6QTWnQuqkXjJQ=">AAADDnicbVJNa 9RAGJ6NX3W1tlVvXgaD4EFKZnvQm1UpCiJUdNtCEsq7s7Pp0JlJmJlU1pCfIHjSf+HRm3gV/4HH/gjvvkkW6n68kMzD8z7PvB/MqFDS+Sj60wsuXb5y9dra9f6Nm+u3Nja 3bh+4vLRcDHmucns0AieUNGLopVfiqLAC9EiJw9HpiyZ/eCask7l576eFSDVkRk4kB4/UOxb1jzfDaDtqgy4DNgPh09/nL7/d/Xi+f7zV+5uMc15qYTxX4FzMosKnFVgvu RJ1PymdKICfQiZihAa0cGnV9lrTB8iM6SS3+BlPW/Z/RwXauakeoVKDP3GLuYZclYtLP3mSVtIUpReGd4UmpaI+p83gdCyt4F5NEQC3Enul/AQscI/r6SdGfOC51mDGVf Ja+DpmaZXg5jylIaOJBZPhbOtzuucWOp1qs62wsSzI3oDfU3W8syyk4WB27qyu8EwXdTy4MCaP0Iu/1oUnXtBwq826ANv1p8FmuBmwVYILVIomEmuyerHaWTY3T9Pnxd34 UNjis1gGB4NthvgtC3f3SBdr5B65Tx4SRh6TXfKK7JMh4SQjn8gX8jX4HHwPfgQ/O2nQm3nukLkIfv0D6LP6kA==</latexit><latexit sha1_base64="eo/0LXSE/KIF4gg0CRe6kEEi8bI=">AAADDnicbVLNa twwENa6f+m2aZP22IuoKfRQgrU5pMe0JVAohZR2k4BtwlirdUQk2UhyymL8CIWc0jfprfTaV+iD5J6x15Duz4Ckj5nv0/wwWamk81H0bxDcuXvv/oONh8NHjzefPN3afnb kispyMeaFKuxJBk4oacTYS6/ESWkF6EyJ4+z8Qxs/vhDWycJ887NSpBpyI6eSg0fXVxYNT7fCaCfqjK4C1oOQ9HZ4uj24TiYFr7QwnitwLmZR6dMarJdciWaYVE6UwM8hF zFCA1q4tO5qbegr9EzotLB4jKed939FDdq5mc6QqcGfueVY61wXiys/fZvW0pSVF4bPE00rRX1B28bpRFrBvZohAG4l1kr5GVjgHsczTIz4zgutwUzq5JPwTczSOsHJeU pDRhMLJsfeNhd47y3MeaqLdsRWskT7DP5ANfHuKpGGo/7dXZ/hnS6beHQrTN6gFq9OhS9+0PrWi3UJdl6fBpvjZMDWCQ5QKZpIzMma5WwX+UI/bZ23f+OisOW1WAVHox2G +AsL9w/6ldkgL8hL8powskf2yUdySMaEk5z8IFfkZ3AZ/Ap+B3/m1GDQa56TBQv+3gA0nfZC</latexit>
Arc distance, r/`
<latexit sha1_base64="f72s+JO8SEA6yR5EoOZEPxm5TeM=">AAADI3icbVLNa 9RAFJ+NX3W1dqvgxctgKngoNdke7LFVCoIIFdy2kAnLy+xsGjozCTOTliXmnxE86X/iTbx48M/w7ks2UPfjwcz8eO/3m/fBSwqZWRcEv3verdt37t7buN9/8HDz0dZg+/G pzUvDxYjnMjfnCVghMy1GLnNSnBdGgEqkOEsu3zbxsythbJbrT25WiFhBqrNpxsGhazx4emQ4nWAe0Fzs0h3zigkpd8YDP9gLWqOrIOyATzo7GW/3/rJJzksltOMSrI3Co HBxBcZlXIq6z0orCuCXkIoIoQYlbFy1DdT0BXomdJobPNrR1vu/ogJl7UwlyFTgLuxyrHGui0Wlmx7EVaaL0gnN54mmpaQup800sHMjuJMzBMBNhrVSfgEGuMOZ9ZkW1z xXCvSkYu+Fq6MwrhiO01Hqh5QZ0Cn2trnAe2NgzpNttCU2kiXaB3DHso72V4nUH3bv/voMR6qoo+GNkO2iFq9WhS9+0PjWi1UBZl6fApPiZMBUDAcoJWUZ5gzr5WxX6UI/ TZ03f+OihMtrsQpOh3sh4o9D//C4W5kN8ow8Jy9JSF6TQ/KOnJAR4eQz+UK+ke/eV++H99P7Nad6vU7zhCyY9+cfQtL+Fg==</latexit><latexit sha1_base64="f72s+JO8SEA6yR5EoOZEPxm5TeM=">AAADI3icbVLNa 9RAFJ+NX3W1dqvgxctgKngoNdke7LFVCoIIFdy2kAnLy+xsGjozCTOTliXmnxE86X/iTbx48M/w7ks2UPfjwcz8eO/3m/fBSwqZWRcEv3verdt37t7buN9/8HDz0dZg+/G pzUvDxYjnMjfnCVghMy1GLnNSnBdGgEqkOEsu3zbxsythbJbrT25WiFhBqrNpxsGhazx4emQ4nWAe0Fzs0h3zigkpd8YDP9gLWqOrIOyATzo7GW/3/rJJzksltOMSrI3Co HBxBcZlXIq6z0orCuCXkIoIoQYlbFy1DdT0BXomdJobPNrR1vu/ogJl7UwlyFTgLuxyrHGui0Wlmx7EVaaL0gnN54mmpaQup800sHMjuJMzBMBNhrVSfgEGuMOZ9ZkW1z xXCvSkYu+Fq6MwrhiO01Hqh5QZ0Cn2trnAe2NgzpNttCU2kiXaB3DHso72V4nUH3bv/voMR6qoo+GNkO2iFq9WhS9+0PjWi1UBZl6fApPiZMBUDAcoJWUZ5gzr5WxX6UI/ TZ03f+OihMtrsQpOh3sh4o9D//C4W5kN8ow8Jy9JSF6TQ/KOnJAR4eQz+UK+ke/eV++H99P7Nad6vU7zhCyY9+cfQtL+Fg==</latexit><latexit sha1_base64="f72s+JO8SEA6yR5EoOZEPxm5TeM=">AAADI3icbVLNa 9RAFJ+NX3W1dqvgxctgKngoNdke7LFVCoIIFdy2kAnLy+xsGjozCTOTliXmnxE86X/iTbx48M/w7ks2UPfjwcz8eO/3m/fBSwqZWRcEv3verdt37t7buN9/8HDz0dZg+/G pzUvDxYjnMjfnCVghMy1GLnNSnBdGgEqkOEsu3zbxsythbJbrT25WiFhBqrNpxsGhazx4emQ4nWAe0Fzs0h3zigkpd8YDP9gLWqOrIOyATzo7GW/3/rJJzksltOMSrI3Co HBxBcZlXIq6z0orCuCXkIoIoQYlbFy1DdT0BXomdJobPNrR1vu/ogJl7UwlyFTgLuxyrHGui0Wlmx7EVaaL0gnN54mmpaQup800sHMjuJMzBMBNhrVSfgEGuMOZ9ZkW1z xXCvSkYu+Fq6MwrhiO01Hqh5QZ0Cn2trnAe2NgzpNttCU2kiXaB3DHso72V4nUH3bv/voMR6qoo+GNkO2iFq9WhS9+0PjWi1UBZl6fApPiZMBUDAcoJWUZ5gzr5WxX6UI/ TZ03f+OihMtrsQpOh3sh4o9D//C4W5kN8ow8Jy9JSF6TQ/KOnJAR4eQz+UK+ke/eV++H99P7Nad6vU7zhCyY9+cfQtL+Fg==</latexit><latexit sha1_base64="f72s+JO8SEA6yR5EoOZEPxm5TeM=">AAADI3icbVLNa 9RAFJ+NX3W1dqvgxctgKngoNdke7LFVCoIIFdy2kAnLy+xsGjozCTOTliXmnxE86X/iTbx48M/w7ks2UPfjwcz8eO/3m/fBSwqZWRcEv3verdt37t7buN9/8HDz0dZg+/G pzUvDxYjnMjfnCVghMy1GLnNSnBdGgEqkOEsu3zbxsythbJbrT25WiFhBqrNpxsGhazx4emQ4nWAe0Fzs0h3zigkpd8YDP9gLWqOrIOyATzo7GW/3/rJJzksltOMSrI3Co HBxBcZlXIq6z0orCuCXkIoIoQYlbFy1DdT0BXomdJobPNrR1vu/ogJl7UwlyFTgLuxyrHGui0Wlmx7EVaaL0gnN54mmpaQup800sHMjuJMzBMBNhrVSfgEGuMOZ9ZkW1z xXCvSkYu+Fq6MwrhiO01Hqh5QZ0Cn2trnAe2NgzpNttCU2kiXaB3DHso72V4nUH3bv/voMR6qoo+GNkO2iFq9WhS9+0PjWi1UBZl6fApPiZMBUDAcoJWUZ5gzr5WxX6UI/ TZ03f+OihMtrsQpOh3sh4o9D//C4W5kN8ow8Jy9JSF6TQ/KOnJAR4eQz+UK+ke/eV++H99P7Nad6vU7zhCyY9+cfQtL+Fg==</latexit>
Density deviation,  ⇢(r)/⇢0
<latexit sha1_bas e64="OTuf+jcBgH0W5ML+Eb4L/nF8t3s =">AAADPXicbVLNbtQwEPaGv7JQ2MKRi0 WKVKSqJNsDHFugEhJCKhLbVoqj1cTxZq 3aTmQ7W62ivAZPg8QJ3oEH4Ia4Ia442U hlf0ZyPJn5Ps/Mp0kKwY0Ngh8978bNW7f vbN3t37u//eDhYOfRmclLTdmI5iLXFwk YJrhiI8utYBeFZiATwc6TyzdN/nzGtOG5 +mTnBYslZIpPOAXrQuNB8JYpw+0cp2zG 29g+3iUpExYw0dN8ryLJBOv6+Yvmbxzsj gd+cBC0htedsHN81NnpeKf3h6Q5LSVTl gowJgqDwsYVaMupYHWflIYVQC8hY5FzF Uhm4qodrcbPXCTFk1y7oyxuo/8zKpDGzG XikBLs1KzmmuCmXFTayau44qooLVN0UW hSCmxz3OiEU64ZtcIJw4Fq7nrFdAoaqHV q9oliVzSXElRakffM1lEYV8QJbTH2Q6c cqMzNtr2Ee61hgRNttgU2lBXYB7Anoo4 O14HYH3b34eYKx7Koo+E1kew7rvu0LHe7 B5rYZrIsQC/6k6AzpwzoijgBhcCEu5ph vVptli3N0/R5/bZblHB1Ldads+FB6PyPQ //opFuZLfQEPUV7KEQv0RF6h07RCFH0G X1B39B376v30/vl/V5AvV7HeYyWzPv7D+ u/CL4=</latexit><latexit sha1_bas e64="OTuf+jcBgH0W5ML+Eb4L/nF8t3s =">AAADPXicbVLNbtQwEPaGv7JQ2MKRi0 WKVKSqJNsDHFugEhJCKhLbVoqj1cTxZq 3aTmQ7W62ivAZPg8QJ3oEH4Ia4Ia442U hlf0ZyPJn5Ps/Mp0kKwY0Ngh8978bNW7f vbN3t37u//eDhYOfRmclLTdmI5iLXFwk YJrhiI8utYBeFZiATwc6TyzdN/nzGtOG5 +mTnBYslZIpPOAXrQuNB8JYpw+0cp2zG 29g+3iUpExYw0dN8ryLJBOv6+Yvmbxzsj gd+cBC0htedsHN81NnpeKf3h6Q5LSVTl gowJgqDwsYVaMupYHWflIYVQC8hY5FzF Uhm4qodrcbPXCTFk1y7oyxuo/8zKpDGzG XikBLs1KzmmuCmXFTayau44qooLVN0UW hSCmxz3OiEU64ZtcIJw4Fq7nrFdAoaqHV q9oliVzSXElRakffM1lEYV8QJbTH2Q6c cqMzNtr2Ee61hgRNttgU2lBXYB7Anoo4 O14HYH3b34eYKx7Koo+E1kew7rvu0LHe7 B5rYZrIsQC/6k6AzpwzoijgBhcCEu5ph vVptli3N0/R5/bZblHB1Ldads+FB6PyPQ //opFuZLfQEPUV7KEQv0RF6h07RCFH0G X1B39B376v30/vl/V5AvV7HeYyWzPv7D+ u/CL4=</latexit><latexit sha1_bas e64="OTuf+jcBgH0W5ML+Eb4L/nF8t3s =">AAADPXicbVLNbtQwEPaGv7JQ2MKRi0 WKVKSqJNsDHFugEhJCKhLbVoqj1cTxZq 3aTmQ7W62ivAZPg8QJ3oEH4Ia4Ia442U hlf0ZyPJn5Ps/Mp0kKwY0Ngh8978bNW7f vbN3t37u//eDhYOfRmclLTdmI5iLXFwk YJrhiI8utYBeFZiATwc6TyzdN/nzGtOG5 +mTnBYslZIpPOAXrQuNB8JYpw+0cp2zG 29g+3iUpExYw0dN8ryLJBOv6+Yvmbxzsj gd+cBC0htedsHN81NnpeKf3h6Q5LSVTl gowJgqDwsYVaMupYHWflIYVQC8hY5FzF Uhm4qodrcbPXCTFk1y7oyxuo/8zKpDGzG XikBLs1KzmmuCmXFTayau44qooLVN0UW hSCmxz3OiEU64ZtcIJw4Fq7nrFdAoaqHV q9oliVzSXElRakffM1lEYV8QJbTH2Q6c cqMzNtr2Ee61hgRNttgU2lBXYB7Anoo4 O14HYH3b34eYKx7Koo+E1kew7rvu0LHe7 B5rYZrIsQC/6k6AzpwzoijgBhcCEu5ph vVptli3N0/R5/bZblHB1Ldads+FB6PyPQ //opFuZLfQEPUV7KEQv0RF6h07RCFH0G X1B39B376v30/vl/V5AvV7HeYyWzPv7D+ u/CL4=</latexit><latexit sha1_bas e64="OTuf+jcBgH0W5ML+Eb4L/nF8t3s =">AAADPXicbVLNbtQwEPaGv7JQ2MKRi0 WKVKSqJNsDHFugEhJCKhLbVoqj1cTxZq 3aTmQ7W62ivAZPg8QJ3oEH4Ia4Ia442U hlf0ZyPJn5Ps/Mp0kKwY0Ngh8978bNW7f vbN3t37u//eDhYOfRmclLTdmI5iLXFwk YJrhiI8utYBeFZiATwc6TyzdN/nzGtOG5 +mTnBYslZIpPOAXrQuNB8JYpw+0cp2zG 29g+3iUpExYw0dN8ryLJBOv6+Yvmbxzsj gd+cBC0htedsHN81NnpeKf3h6Q5LSVTl gowJgqDwsYVaMupYHWflIYVQC8hY5FzF Uhm4qodrcbPXCTFk1y7oyxuo/8zKpDGzG XikBLs1KzmmuCmXFTayau44qooLVN0UW hSCmxz3OiEU64ZtcIJw4Fq7nrFdAoaqHV q9oliVzSXElRakffM1lEYV8QJbTH2Q6c cqMzNtr2Ee61hgRNttgU2lBXYB7Anoo4 O14HYH3b34eYKx7Koo+E1kew7rvu0LHe7 B5rYZrIsQC/6k6AzpwzoijgBhcCEu5ph vVptli3N0/R5/bZblHB1Ldads+FB6PyPQ //opFuZLfQEPUV7KEQv0RF6h07RCFH0G X1B39B376v30/vl/V5AvV7HeYyWzPv7D+ u/CL4=</latexit>
a)
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FIG. 2. a) Density profile ρ(r) of a state with two far-
separated quasiparticles at ν = 2/5, modeled by the par-
ton wave function given in Eq. (4) for N = 80 electrons on
the sphere. The two quasiparticles are located at the north
and south pole of the sphere. The color represents the den-
sity deviation from its value ρ0 in the uniform Ψ
2¯314
2/5 state:
δρ(r)/ρ0 = [ρ(r) − ρ0]/ρ0. b) The integrated cumulative
charge q(r) [see text for definition] as a function of latitude,
parametrized by the distance r along the arc from the north
pole to the equator (in units of magnetic length, `). The cu-
mulative charge approaches the value −0.2e near the equator.
separated QPs, one located at each pole of the sphere59:
Ψ2-QPs2/5 = PLLL[Φ(2-h)2 ]∗[Φ22]∗Φ41 ∼
Ψ
CF,(2-QP)
2/3 [Ψ
CF
2/3]
2
Φ21
,
(4)
where Φ
(2-h)
2 and Ψ
CF,(2-QP)
2/3 are the ν = 2 IQH and ν =
2/3 CF states with two holes or two QPs, respectively, lo-
cated at opposite poles of the sphere. The CF wave func-
tions are evaluated using the Jain-Kamilla method45–50.
In Fig. 2a we show the density profile ρ(r) of Ψ2-QPs2/5
for N = 80 electrons. Close to the equator, the density
approaches the value ρ0 of the uniform 2¯
314 state. To
extract the QP charge, we integrate the deviation of the
charge density from its uniform value, ρ(r)− ρ0 ≡ δρ(r),
over the northern hemisphere. In Fig. 2b we plot the
cumulative charge q(r) =
∫ r
0
δρ(r′)d2r′ as a function lati-
tude, parametrized by the arc distance r along the dashed
contour shown in Fig. 2a. From the limiting value of q(r)
at the equator we extract a charge of −0.197e, which is
close to the expected value of −0.2e (attained in the ther-
modynamic limit when the QPs do not overlap).
Building on our results for the k = 3 case, we are led
to consider a new “n¯2¯214” parton sequence described by
the wave functions:
Ψn¯2¯
214
n/(3n−1) = PLLL[Φ∗n][Φ∗2]2Φ41 ∼
ΨCFn/(2n−1)[Ψ
CF
2/3]
2
Φ21
. (5)
In the spherical geometry, Ψn¯2¯
214
n/(3n−1) occurs at monopole
strength 2Q = [(3n− 1)/n]N + n and hence has filling
factor ν = n/(3n − 1) and shift S n¯2¯214 = −n. We thus
obtain states at filling factors ν = 1/2, 2/5, 3/8, . . . for
n = 1, 2, 3, . . ., respectively. The n = 1 member of this
sequence likely lies in the same universality class as the
2¯213 state60, which we showed in a previous work lies in
the anti-Pfaffian phase35. We discussed the n = 2 case
in detail in this paper and concluded that it lies in the
same phase as the aRR3 state. Intriguingly, the n = 3
state of Eq. (5) provides a candidate ground state wave
function that could possibly describe the FQHE at 2 +
3/811–15,61,62. We thus speculate that the n¯2¯214 family of
parton states may capture the observed plateaus at 2/5
and 3/8 in the SLL of GaAs11–15 that were not covered in
the n¯2¯13 sequence of Ref. 63. Generically, we find that
the parton states of Eq. (5) are topologically different
from other families of candidate states occuring at the
same n/(3n− 1) sequence of filling factors54.
Although we only considered states with a single com-
ponent, our parton construction can be extended in a
straightforward manner to build multi-component states
at the corresponding filling factors, where the different
components could represent either the spin, valley or or-
bital degrees of freedom. The properties of these states
remain to be explored.
Taken together with our previous works35,63, the re-
sults presented in this article suggest that almost all frac-
tional quantum Hall states observed in the second Lan-
dau level of GaAs could be described by the n¯2¯13 or n¯2¯214
parton ansatz, with n = 1, 2, 3, or their particle-hole con-
jugates. The states observed in the second LL that do not
fall in these sequences or their particle-hole conjugates,
e.g., at filling factor 1/5 and 2/7, are likely well described
by composite fermion states16,51 (which are also parton
states). In all, except for the lowest Landau level states
at ν = 4/11 and 5/13 (see, e.g., Refs. 64–66), it ap-
pears that all fractional quantum Hall states observed
to date (or their particle-hole conjugates), including in
graphene67–73 and wide quantum wells74–78, admit sim-
ple parton descriptions.
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7Supplemental Material for “Parton construction of particle-hole-conjugate
Read-Rezayi parafermion fractional quantum Hall states and beyond”
In this Supplemental Material (SM), we discuss in detail the effective field theory of the 2¯k1k+1 parton states
considered in the main text. We show that the the 2¯k1k+1 parton state is topologically equivalent to the particle-hole
conjugate of the k-cluster Read-Rezayi (RRk) state, referred to as the anti-RRk (aRRk) state. In particular, we show
that ground state degeneracy on a torus, the shift, the chiral central charge, the charges of the various quasiparticles,
and their fusion rules, are identical for the two states. For the k = 3 case we demonstrate that all quasiparticles
match exactly.
In Sec. III we compare the “n¯2¯214” set of parton states proposed in the main text with other known families
of candidate states occurring at the same sequence ν = n/(3n − 1) of filling factors. We find that, generically, the
members of the n¯2¯214 parton sequence are topologically distinct from the members of the other known families of
candidate states proposed at the same filling factor.
I. PARTICLE-HOLE CONJUGATES OF READ-REZAYI STATES5
In this section, we discuss key properties of the aRR states. The RR states are a series of non-Abelian fractional
quantum Hall (FQH) states at filling fractions ν = k/(k+ 2). Their particle-hole conjugates, which we refer to as the
anti-RR states, occur at filling fractions
ν = 1− k
k + 2
=
2
k + 2
. (S1)
The chiral central charge of the RR states is c− = 3k/(k + 2)5,42. In contrast, the chiral central charge of the
anti-RR states is
c− = 1− 3k
k + 2
= −2(k − 1)
k + 2
. (S2)
From the point of view of topological order (i.e. fusion and braiding of the quasiparticles), the RR and anti-RR states
are chirality-reversed counterparts of each other. They exhibit the same numbers of quasiparticles, with identical
fusion rules, and their topological twists are complex conjugates of each other. In particular, the ground state
degeneracy on a torus is5:
Torus ground state degeneracy =
1
2
(k + 1)(k + 2).
The non-Abelian fusion rules of the quasiparticles are governed by the fusion rules of SU(2)k Chern-Simons (CS)
theory.
A. Quasiparticle structure for the k = 3 RR state
In the case k = 3, the Read-Rezayi states have Nqp = 10 quasiparticles. In the edge theory, the electron operator
can be written as
Ψe = ψe
i
√
ν−1ϕ = ψei
√
(k+2)/kϕ = ψei
√
5/3ϕ, (S3)
where ϕ is a chiral boson and ψ is the simple current of the Z3 parafermion conformal field theory (CFT), which
has fractional scaling dimension hψ = (k − 1)/k = 2/3 and satisfies ψk = ψ3 = 1 =⇒ Ψ3e = ei3
√
5/3ϕ79. The
quasiparticle operators in the edge theory consist of the operators in the Z3 parafermion × U(1) CFT that are local
with respect to the electron operator. This gives five topologically distinct Abelian particles described by fields V RR3a ,
for a = 0, 1, 2, 3, 4, with:
V RR3a = e
ia3/5
√
5/3ϕ, QRR3a = 3a/5, (S4)
θRR3a = 2pih
RR3
a = pia
23/5. (S5)
8Label Charge, Q (mod 2) Twist, eiθ
V RR30 0 1
V RR31 3/5 e
ipi3/5
V RR32 1 + 1/5 e
ipi2/5
V RR33 1 + 4/5 −eipi2/5
V RR34 2/5 −eipi3/5
V RR35 ∼ Ψe 1 −1
V RR36 ∼ V RR31 Ψe 1 + 3/5 −eipi3/5
V RR37 ∼ V RR32 Ψe 1/5 −eipi2/5
V RR38 ∼ V RR33 Ψe 4/5 eipi2/5
V RR39 ∼ V RR34 Ψe 1 + 2/5 eipi3/5
TABLE S1. Abelian particles of k = 3 RR state. Charge 2 bosons are treated as completely trivial. Charge 1 fermion (electron)
is kept track of.
Label Charge, Q (mod 2) Twist, eiθ
V aRR30 0 1
V aRR31 3/5 −eipi2/5
V aRR32 1 + 1/5 −eipi3/5
V aRR33 1 + 4/5 e
ipi3/5
V aRR34 2/5 e
ipi2/5
V aRR35 ∼ Ψe 1 −1
V aRR36 ∼ V aRR31 Ψe 1 + 3/5 eipi2/5
V aRR37 ∼ V aRR32 Ψe 1/5 eipi3/5
V aRR38 ∼ V aRR33 Ψe 4/5 −eipi3/5
V aRR39 ∼ V aRR34 Ψe 1 + 2/5 −eipi2/5
TABLE S2. Abelian particles of k = 3 anti-RR state. Charge 2 bosons are treated as completely trivial. Charge 1 fermion
(electron) is kept track of.
Here Qa is the fractional charge and θa describes the exchange statistics (i.e., the topological spin). We can see that
V RR35 is trivial because it corresponds to Ψ
3
e. These values are tabulated in Table S1.
The non-Abelian particles are described by:
τV RR3a , Q
RR3
τV RR3a
= 3a/5, θRR3τV RR3a = θ
RR3
a + θ
RR3
τ , (S6)
where τ × τ = 1 + τ is a Fibonacci particle, with θRR3τ = 2pi(2/5).
B. Quasiparticle structure for k = 3 anti-Read-Rezayi state
The particle-hole conjugate of the k = 3 RR state has Abelian quasiparticles described by:
V aRR3a = e
ia3/5
√
5/3ϕ, QaRR3a = 3a/5, (S7)
θaRR3a = 2pih
aRR3
a = −pia23/5.
These values are tabulated in Table S2.
The non-Abelian particles are described by:
τV aRR3a , Q
aRR3
a = 3a/5, (S8)
θaRR3τV aRR3a = θ
aRR3
a + θ
aRR3
τ = −pia23/5− 2pi2/5, (S9)
where now θaRR3τ = −2pi(2/5).
9II. PROPERTIES OF THE Φk2¯Φ
k+1
1 FQH STATES
Consider the following non-projected version of the family of wave functions discussed in the main text:
Ψ2¯
k1k+1 = Φk2¯Φ
k+1
1 , (S10)
where Φn is a ν = n integer quantum Hall (IQH) wave function, while Φn¯ = Φ
∗
n is a ν = −n IQH wave function.
Our goal is to determine the topological order associated with this family of wave functions. In particular, we wish
to show that these wave functions correspond to the particle-hole conjugates of the k-cluster RR states5.
A. Parton construction
The state in Eq. (S10) can be obtained from a parton construction
℘ = f1 · · · fk ψ1 · · ·ψk+1, (S11)
where f1, · · · , fk form ν = −2 IQH states, while ψ1, · · · , ψk+1 form ν = 1 IQH states. This construction has a gauge
group SU(k)× SU(k + 1)× U(1).
Alternatively, we can consider the parton construction
℘ = f1 · · · fk b, (S12)
where fi form ν = −2 IQH states, while b forms a ν = 1/(k + 1) Laughlin state26. Note that for k odd, b is a boson,
while for k even, it is a fermion. This ansatz has a SU(k)× U(1) gauge symmetry.
B. Effective field theory
Without loss of generality, we choose the charges of the parton fields under the background U(1) electromagnetic
gauge field A such that b carries charge 1, while all other fields carry charge 0. Let a denote the U(1) gauge field
under which b and f1 carry charge 1 and −1, respectively. The remaining gauge field is an SU(k) gauge field ASU(k),
which is an element of the Lie algebra of SU(k):
ASU(k) = A
α
SU(k)T
α, α = 1, · · · , k2 − 1. (S13)
Here Tα is a k × k matrix in the fundamental representation of the SU(k) Lie algebra.
The effective Lagrangian of the theory can therefore be written as
L = −k + 1
4pi
a˜∂a˜+
1
2pi
(a+A)∂a˜+ L(f1, · · · , fk, ASU(k), a), (S14)
where a˜ is the gauge field that describes the ν = 1/(k+ 1) Laughlin state of the parton b. Since a couples only to f1,
we can define another generator
T 0ij = δi1δj1, (S15)
so that we can couple the fermion vector f† = (f†1 , · · · , f†k) to the matrix valued gauge field aT 0. Therefore the
fermions f couple to the gauge field
A =
k2−1∑
i=0
AiT i = aT 0 +
k2−1∑
α=1
AαSU(k)T
α, (S16)
where we define A0 ≡ a.
Integrating out the fermions {f1, . . . , fk}, each of which forms a ν = −2 IQH state, gives the effective action:
L = −k + 1
4pi
a˜∂a˜+
1
2pi
(a+A)∂a˜− 2LCS(A), (S17)
where LCS(A) is the Chern-Simons Lagrangian for A:
LCS(A) = 1
4pi
µνλ[Aaµ∂νAbλ Tr T aT b +
2
3
AaµAbνAcλ Tr T aT bT c]. (S18)
This (2+1)D bulk effective action can be used to study a number of properties of the state (S10), such as its filling
fraction and the ground state degeneracy on a torus.
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1. Ground state degeneracy on a torus
In order to compute the ground state degeneracy on a torus, we first note that the CS theory imposes the constraint
that the gauge fields must all be flat connections on the torus (i.e., the magnetic field piercing the torus is identically
zero everywhere). Non-trivial gauge configurations are therefore specified by the Wilson loops Wα and Wβ along
the two independent non-contractible cycles of the torus, α and β. Mathematically, inequivalent flat connections on
a torus are specified by maps (Hom : pi1(T
2) → G)/G, which are homomorphisms from the fundamental group of
the torus into G, modulo G. Here G = U(1) × SU(k) × U(1) is the gauge group of the Chern-Simons theory. Since
pi1(T
2) is Abelian, we can perform simultaneous gauge transformations so that Wα and Wβ lie in the maximal Abelian
subgroup, Gabl of the gauge group G. Gabl is usually referred to as the maximal torus of G. The maximal torus is
generated by the Cartan subalgebra of the Lie algebra of G.
In order to restrict the gauge fields to lie in the Cartan subalgebra of the Lie algebra of the gauge group, we take
A = AIpI , (S19)
where {pI} for I = 0, · · · , k − 1 are k × k diagonal matrices in the Cartan subalgebra of SU(k)× U(1). These are:
p0 = diag(1, 0, · · · , 0),
p1 = diag(1,−1, · · · , 0),
p2 = diag(0, 1,−1, · · · , 0),
pk−1 = diag(0, · · · , 0, 1,−1). (S20)
When restricted to the Cartan subalgebra, the effective Lagrangian becomes
L = −k + 1
4pi
a˜∂a˜+
1
2pi
(a+A)∂a˜− 2 1
4pi
AI∂AJTrpIpJ
= − 1
4pi
K˜IJA˜I∂A˜J + 1
2pi
qIA∂A˜I . (S21)
Here A˜ = (a˜, a,A1, · · · ,Ak−1). As such, K˜ is a (k + 1)× (k + 1) dimensional matrix, such that
K˜11 = k + 1
K˜22 = 2
K˜12 = K˜21 = −1
K˜23 = K˜32 = 2, (S22)
and
K˜IJ = 2KIJ , 3 ≤ I, J ≤ k + 1, (S23)
where K is the Cartan matrix of SU(k), which is a (k − 1)× (k − 1) dimensional matrix:
KIJ = 2δIJ − δI,J+1 − δI,J−1. (S24)
The charge vector is given by ~q = (1, 0, 0, · · · , 0).
The theory has large gauge transformations
f → UIf, (S25)
with
UI = e
2piipIxi/L, (S26)
where x1 and x2 are the coordinates in the two directions of the torus, and L is the length of each side. With the
above normalization of the {pI}, these are the minimal large gauge transformations.
In addition to the large gauge transformations, there are discrete gauge transformations W ∈ SU(k) which keep
the Abelian subgroup unchanged but interchange the AI amongst themselves. These satisfy
W †GablW = Gabl, (S27)
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or, alternatively, allow us us define
W †pIW = W˜IJpI , (S28)
for some k × k matrix W˜ . These discrete transformations originate from the k! permutations of the fermions f .
With the above gauge transformations in mind, we now quantize the theory. We pick the gauge A˜I0 = 0. The
ground state degeneracy is determined by the zero modes of the gauge field, which we thus parametrize as:
AIi =
2pi
L
XIi . (S29)
The Lagrangian becomes
L = 2piK˜IJXI1 X˙J2 . (S30)
The Hamiltonian vanishes. The conjugate momentum to XJ2 is
pJ2 = 2piK˜IJX
I
1 . (S31)
Since XJ2 ∼ XJ2 + 1 as a result of the large gauge transformations, we can write the wave functions as
ψ( ~X2) =
∑
~n
c~ne
i2pi~n· ~X2 , (S32)
where ~X2 = (X
1
2 , · · · , Xk+12 ), and ~n is a (k+1)-dimensional vector of integers. In momentum space the wave function
is
φ(~p2) =
∑
~n
c~nδ
(k+1)(~p2 − 2pi~n)
∼
∑
~n
c~nδ
(k+1)(K ~X1 − ~n), (S33)
where δ(k+1)(~x) is a (k + 1)-dimensional delta function. Since XJ1 ∼ XJ1 + 1, it follows that c~n = c~n′ , where
(~n′)I = nI+KIJ , for any J . Furthermore, each discrete gauge transformation Wi that keeps the Abelian subgroup Gabl
invariant corresponds to a matrix W˜i, which acts on the diagonal generators. These imply the equivalences c~n = cW˜~n.
The number of independent c~n can now be computed for each k. Carrying out the calculation on a computer, we find
6, 10, 15, 21, 28, 36 states for k = 2, 3, 4, 5, 6, 7, respectively. This matches the formula (k + 1)(k + 2)/2 for the ground
state degeneracy on a torus for the RRk states5.
2. Filling fraction
We can read off the filling fraction by considering the theory on a torus, which, as explained above, allows us to
restrict the gauge fields to the Cartan subalgebra. From the equations of motion of the resulting Abelian Chern-Simons
theory, we can obtain the Hall response, which determines the filling fraction to be
ν = qT K˜−1q =
2
k + 2
. (S34)
3. Shift
We can also read off the shift by considering the coupling of the partons to the geometry of the space. Specifically,
we couple the partons to an SO(2) spin connection ωµ, whose curl gives the curvature of the space. We note that
noninteracting fermions residing in the LL indexed by n carry an orbital spin n+ 1/241.
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By considering the theory on a torus, which as above allows us to restrict the gauge fields to the Cartan subalgebra,
we see that integrating out the partons gives rise to an effective action
L =− k + 1
4pi
a˜∂a˜+
1
2pi
(
a+A+
k + 1
2
ω
)
∂a˜
− 1
4pi
Tr
[(
AIpI + 1
2
Iω
)
∂
(
AIpI + 1
2
Iω
)]
− 1
4pi
Tr
[(
AIpI + 3
2
Iω
)
∂
(
AIpI + 3
2
Iω
)]
. (S35)
Here I denotes the k× k identity matrix. In the first line of the above equation, the second CS term on the RHS has
a coupling of (k + 1)/2 between ω and a˜, which corresponds to the spin for the 1/(k + 1) Laughlin state formed by
the b partons. The two terms in the second line of the above equation arise from the n = 0 and n = 1 Landau levels,
respectively, that the f fermions are filling. Simplifying, we obtain
L = −k + 1
4pi
a˜∂a˜+
1
2pi
(
a+A+
k + 1
2
ω
)
∂a˜− 2
4pi
AI∂AJTr [pIpJ]− 2
2pi
A0∂ω − 10k
4
1
4pi
ω∂ω, (S36)
where we have used the fact that Tr pI = δI0. Recalling that A0 = a, Lagrangian (S36) can be written more compactly
as
L =− K˜IJA˜I∂A˜J + 1
2pi
qIA∂A˜I +
1
2pi
sIω∂A˜I
− 10k
4
1
4pi
ω∂ω, (S37)
where K˜, A˜, and q are as defined above. The spin vector here is sT = ((k + 1)/2,−2, 0, 0, . . . , 0).
Integrating out A˜ from Eq. (S37) then gives
L = 1
4pi
(qTA+ sTω)K˜−1∂(qA+ sω)− 10k
4
1
4pi
ω∂ω. (S38)
The shift of the state on the sphere is defined to be41:
S = 2q
T K˜−1s
qT K˜−1q
= 2ν−1(K˜−111
k + 1
2
− 2K˜−112 ). (S39)
One can verify that this gives
S = 1− k, (S40)
which agrees with the shift of the particle-hole conjugate of the Read-Rezayi states.
We note that in order for the effective action above to have the complete coupling to the background geometry, a
gravitational Chern-Simons term proportional to the chiral central charge must also be added to capture the effect
of the framing anomaly80,81. However since this does not affect the shift, we have not included this in the above
expressions.
C. Quasiparticle structure and fusion rules
Consider a general ν = p/q FQH state, where p and q are coprime. On general grounds, the ground state degeneracy
must be a multiple of q. The ground state degeneracy on a torus equals the number of quasiparticles, Nqp. The
quasiparticles must break up into Nqp/q distinct sectors such that, within a given sector, the quasiparticles can be
related to each other by inserting flux quanta. In other words, the quasiparticles of a FQH state at ν = p/q can
always be decomposed as follows. We have a set of q topologically distinct quasiparticles described by
Va, Qa = ap/q, θa = pia
2p/q, a = 0, · · · , q − 1. (S41)
These are Abelian quasiparticles with fractional charge Qa and exchange statistics θa. The fusion rules of these
Abelian quasiparticles are described by:
Va × Vb = Va+b. (S42)
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Label Charge, Q Twist, eiθ
V 2¯
314
0 0 1
V 2¯
314
1 2/5 e
ipi2/5
V 2¯
314
2 4/5 −eipi3/5
V 2¯
314
3 1 + 1/5 −eipi3/5
V 2¯
314
4 1 + 3/5 e
ipi2/5
V 2¯
314
5 ∼ V 2¯
314
0 Ψe 1 −1
V 2¯
314
6 ∼ V 2¯
314
1 Ψe 1 + 2/5 −eipi2/5
V 2¯
314
7 ∼ V 2¯
314
2 Ψe 1 + 4/5 e
ipi3/5
V 2¯
314
8 ∼ V 2¯
314
3 Ψe 1/5 e
ipi3/5
V 2¯
314
9 ∼ V 2¯
314
4 Ψe 3/5 −eipi2/5
TABLE S3. Abelian particles of generic ν = 2/5 state. Charge 2 bosons are treated as completely trivial. Charge 1 fermion
(electron) is kept track of. We see that these properties match those of Table S2 after a relabeling of particles.
Note that fusion with an electron yields a topologically equivalent quasiparticle, but changes the exchange statistics
by pi. A priori, we do not know if Vq ' V0.
The rest of the quasiparticles can be written as:
ταVa, α = 0, · · · , Nqp/q − 1, a = 0, · · · , q − 1. (S43)
In the case at hand, we have ν = 2/(k+ 2). Therefore we must treat the case where k is even and k is odd separately:
• When k is odd, the quasiparticles in our theory are of the form ταVa, with a = 0, · · · , k+ 2 and α = 0, · · · , (k+
1)/2− 1.
• When k is even, the quasiparticles are of the form ταVa, with a = 0, · · · , (k + 2)/2 and α = 0, · · · , k.
Since our effective field theory contains an SU(k)2 CS term, the quasiparticle structure must inherit fusion rules
associated with SU(k)2 CS theory. In particular, SU(k)2 has the same fusion rules as SU(2)k by level-rank duality
(see below for a brief review of SU(2)k fusion rules).
1. k = 3
The case k = 3 is particularly simple and can be treated explicitly. Here Nqp = 10 and q = 5. We therefore have
10 quasiparticles, described by:
V 2¯
314
a , Q
2¯314
a = 2a/5, θ
2¯314
a = 2pia
2/5, a = 0, · · · 4
τV 2¯
314
a , Q
2¯314
a = 2a/5, a = 0, · · · , 4. (S44)
Since the chiral central charge is not an integer, the theory must be non-Abelian. Therefore τ must be a non-Abelian
particle. The non-Abelian part of the fusion rules must be associated with the fusion rules of SU(2)3; the non-Abelian
fusion rules of SU(2)3 are derived from the Fibonacci theory
55,82.
In other words, any non-Abelian particle must be of the form τ = σX, where σ × σ = 1 + σ is a non-Abelian
Fibonacci particle, and X is the Abelian part which encodes any additional U(1) phases in the statistics. This means
that τ × τ = X2 + X2σ = X2 + Xτ . Since τ was already a particle in the theory, this means that X must also
correspond to some Abelian particle of the theory. Therefore X must correspond to one of the fields Va. This, in
turn, implies that σ itself must be a particle of the theory! For simplicity, we relabel σ → τ .
Thus we see that τ × τ = 1 + τ . Therefore we have the complete set of fusion rules. The above implies that our
theory has a subcategory which is a braided fusion category with fusion rules τ × τ = 1 + τ . By consistency of the
braided fusion category (i.e., by using the ribbon identity83), the only possible choices for θτ are θτ = ±2/5(2pi).
Furthermore, the only electric charge for τ that is consistent with its fusion rules are Qτ = 0.
We would like to also determine the statistics of τVa. Let θτ,1 be the mutual statistics between τ and V1. It follows
from the ribbon identity that
θτVa = θτ + θVa + aθτ,1. (S45)
14
Since V1 is just a quasiparticle obtained by inserting a single flux quantum, while τ is an electrically neutral non-
Abelian quasiparticle, we should have θ1,τ = 0.
By comparing with Table S2 and the discussion in Sec. I B, we can see that these properties of the quasiparticles
match exactly those of the k = 3 anti-Read Rezayi state.
Thus we only have one ambiguity left, which is the sign of θτ . In principle we can directly compute this using the
edge theory. However only one choice of θτ is consistent with the chiral central charge c− = −4/5 = 2 − 14/5. We
can see this as follows. First, we observe that our theory decomposes as A1 ×A2, where A1 is a non-Abelian theory
with two types of particles, {1, τ} and τ × τ = 1 + τ . A2 is an Abelian theory whose properties are summarized in
Table S3. Note in particular that A2 is the topological order of the usual ν = 2/5 Abelian hierarchy state. Therefore
A2 is by itself a (spin) modular tensor category. Since our theory effectively splits into two independent theories, the
chiral central charge is c− = c−,1 + c−,2, with c−,2 = 2. Therefore we need c−,1 = −14/5 in order to match the central
charge c− = −4/5 derived from the calculation in the edge theory below.
For c−,1 = −14/5, the topological spin of the Fibonacci particle is uniquely specified to be θτ = −2/582. Note that
the above considerations fully specify the modular S matrix of the theory in addition to the modular T matrix.
2. Review of SU(2)k fusion rules
Recall that the particles of SU(2)k can be labeled as [j/2], which correspond to the spin j/2 representation of
SU(2), for j = 0, · · · , k. These have fusion rules
[j/2]× [j′/2] =
min((j+j′)/2,(k−(j+j′))/2)∑
l=|j−j′|
[l]. (S46)
In particular,
[k/2]× [k/2] = [0]. (S47)
Thus [k/2] is an Abelian particle. In general, we have
[j/2]× [j/2] = [0] + [1] + · · ·+ [min(j, k − j)]. (S48)
Therefore all particles except for [k/2] are non-Abelian.
Since [k/2] has Z2 fusion rules, this also means that there must be (k+ 1)/2 particles that cannot be obtained from
each other by fusing with the Abelian [k/2] particle.
As an example, SU(2)3 has 4 particles, with the following fusion rules:
1/2× 1/2 = 0 + 1
1× 1 = 0 + 1
3/2× 3/2 = 0
1× 1/2 = 1/2 + 3/2. (S49)
D. Edge theory
The mean-field ansatz of the partons is described by k + 1 free chiral (say, right-moving) fermions and 2k chiral
left-moving fermions. This can be described by a U(k + 1)1 × U(2k)−1 Wess-Zumino-Witten (WZW) conformal
field theory (CFT). The gauge projection consists of projecting to the SU(k + 1) invariant sector for the first k + 1
fermions, the SU(k) invariant sector for the left-moving fermions, together with a U(1) projection. In other words
the CFT is a U(k+1)1×U(2k)−1SU(k+1)1×SU(k)−2×U(1)−1 coset theory. Alternatively, since U(k)1/SU(k)1 ' U(1)k, this is equivalent to
a U(1)k+1×U(2k)−1SU(k)−2×U(1)−1 coset theory.
1. Central charge
The total chiral central charge can be read off from the above coset theory as
c− = c−,MF − c−,gauge. (S50)
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Here c−,MF is the chiral central charge of the mean-field (MF) ansatz of the partons,
c−,MF = (−2k) + (k + 1) = −k + 1. (S51)
Since the gauge effective action is an SU(k + 1)1 × SU(k)−2 × U(1)−1 CS theory, we can read off c−,gauge:
c−,gauge = k − 2(k
2 − 1)
k + 2
− 1. (S52)
Therefore,
c− = −k + 1− k + 2(k
2 − 1)
k + 2
+ 1 = 1− 3k
k + 2
, (S53)
which precisely matches the total chiral central charge of the particle-hole conjugate of the k-cluster RR state.
In conclusion, we have shown that the filling factor, shift on the sphere, chiral central charge, ground state degeneracy
on a torus and the non-Abelian part of the fusion rules (for k ≥ 2) for the quasiparticles of the parton states given in
Eq. (S10) are the same as those of the aRRk states. For k = 3, we further demonstrated that the full anyon content,
including all the fusion rules and the topological spins, is identical to those of the aRR3 state. These results strongly
suggest that the our parton states given in Eq. (S10) and the aRRk states describe the same topological phases.
III. COMPARISON OF THE “n¯2¯214” PARTON SEQUENCE WITH OTHER FAMILIES OF
CANDIDATE STATES OCCURRING AT THE SAME SEQUENCE OF FILLING FACTORS
In the main text we proposed a new “n¯2¯214” parton sequence to capture some of the observed states in the SLL.
The “n¯2¯214” parton states are described by the wave functions:
Ψn¯2¯
214
n/(3n−1) = PLLL[Φ∗n][Φ∗2]2Φ41 ∼
ΨCFn/(2n−1)[Ψ
CF
2/3]
2
Φ21
, (S54)
which in the spherical geometry occur at a shift S n¯2¯214 = −n. The n/(3n− 1) sequence of filling factors matches that
of the Bonderson-Slingerland (BS) states84, which are built up from the Pfaffian state. The shift of the n/(3n − 1)
BS state, SBS = 4 − n, is different from that of the parton state given in Eq. (S54). Therefore the parton and
BS states have different Hall viscosities85, ηH = ~νS/(8pi`2). Furthermore, these states feature different thermal
Hall conductances. In particular, the 2/5 BS state has42 κxy = (1/2)[pi
2k2B/(3h)]T , while the 2¯
314 parton state has
κxy = −4/5[pi2k2B/(3h)]T (the two lowest filled LLs with spin up and spin down provide an additional contribution
of 2[pi2k2B/(3h)]T to κxy). Thus the parton states of Eq. (S54) are topologically distinct from the BS states.
The anti-Pfaffian analog of the BS state has a shift of SaPf−BS = −n, which is the same as that of the parton
state given in Eq. (S54). This suggests that the two states could lie in the same phase. However, the thermal Hall
conductance of the anti-Pfaffian analog of the 2/5 BS state is −3/2[pi2k2B/(3h)]T 42, which differs from that of the
parton state. Thus these states possess different topological order (and are experimentally distinguishable), despite
having the same shifts and filling factors.
We mention here that Jolicoeur86 has also proposed states along the sequence n/(3n−1). These states occur at shift
SJol = 1 and are therefore topologically different from our parton states. The Jolicoeur wave functions at 2/5 and 3/8
arise from RR states involving four and six clusters, respectively. These wave functions are not easily amenable to a
numerical calculation. To the best of our knowledge their properties have not been studied in detail in the literature.
